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1936 1935 o% 
Kilowatt-hours Generated* (net) 
ae eh aie IP RE 6,544,896,000 5,506,534,000 +18.9 
ENON co Oh ooo 6a ohio 6 Ak acces oars nae Spleens Paice ae 3,246,498,000 2,951,917,000 +10.0 
‘Taeen Bowatt-hours Generated . .... 2... ccc cow ecedcess 9,791,394,000 8,458,451,000 +15.8 
Additions to Supply 
Energy Purchased from Other Sources...................505. : 152,195,000 165,585,000 —- 8.4 
eee A ec re 79,082,000 63,344,000 +24.8 
Ee le are a nh oie: bss, tro dike 60'S ives 0) Vee ds.4 918 231,277,000 228,929,000 + 1.0 
Deductions from Supply 
Energy Used in Electric Railway Departments.......,.......... 54,821,000 57,126,000 ae 
Energy Used in Electric and Other Departments.....:.......... 117,533,000 109,053,000 + 7.8 
(EERE ae SG! 2 RE eT ee | 172,354,000 166,179,000 | + 3.7 
Total Energy for Distribution. . et, ee eee 9,850,317,000 8,521,201,000 | +415.6 
Energy Lost in Transmission, Distribution, eet 0 oe Gis 1,696,727,000 1,492,315,000 +13.7 
Kilowatt-hours Sold to Ultimate Consumers................ i 8,153,590,000 | 7,028,886,000 +16.0 
Sales to Ultimate Consumers (kwhrs) 
ng I a 1,482,044,000 1,368,378,000 + 8.3 
Commercial—Small Light and Power (Retail).................. 1,500,974,000 1,360,501,000 | +10.3 
Commercial—Large Light and Power (Wholesale) .......... wat 4,298,422,000 3,492,857,000 | +23.1 | 
I RIOR BABII oon ace os ewe cece cus eegawes a 234,898,000 227,313,000 | + 3.3 
Railroads—Street and Interurban................. 000.0000. 433,409,000 438,693,000 ~ 43 | 
pO | K 124,068,000 85,554,000 +45.0 
Municipal and Miscellaneous....................0000 0005 ; 79,775,000 55,590,000 | +43.5 
‘Total Gales to Ultsmate Consumers... ..... 2.6... 0c cc eenn ; 8,153,590,000 ,028,886,000 | +16.0 
Total Revenue from Ultimate Consumers...................0.000050. $187,094,000 173,458,700 | + 7.9 
DURING TWELVE MONTHS ENDING DECEMBER 3ist 
Kilowatt-hours Generated* — 
By Fuel.. na Peer Raver rise varia area the exit a 69,000,000,000 56,067,856,000 | +23.1 
By Water Power... ee eee ae rey tat chars celie sna: Freinne aides whe ets 37,000,000,000 - 36,543,567 ,000 2 
Total Maiowatt-hours ‘Generated. ... 0... 0. ete eewee ~ 106, 000,000,000 | 92,611,423,000 | +14.5 
Purchased Energy LD plier a 3,000, 000, 000 | 3,252,458,000 | — 7.8 
Energy Used in Electric Railway and Other Prnerenaete- = alate 2,100,000,000 | 2,168,325,000 | — 3.2 
Total Energy for Distribution. . weeeseesess| 106,900,000,000 93,695,556,000 | +14.1 
Energy Lost in Transmission, Distribution, Segara 17,400,000,000 16,099,531,000 | + 8.1 
Kilowatt-hours Sold to Ultimate Consumers................... 89,500,000,000 77,596,025,000 | +15.3 
Total Revenue from Ultimate Consumers..................... $2,058,300,000 $1,911,988,900 + 7.7 
Important Factors | 
Percent of Energy Generated by Water Power................ 34.9% | 39.5% 
‘Domestic Service | 
Average Annual Consumption per Customer (kwhr)......... pee 725 | 674 + 7.6 
Average Revenue per Kwhr (Cents) ................00. 0000 eeu. 4.71¢ 5.01¢ — 6.0 
Average Monthly Bill per Domestic _ NESE AE alleen $2.85 $2.81 + 1.4 








BASIC INFORMATION AS OF DECEMBER 3ist 








Generating Capacity (kw)—Steam..........0000...00 0000000000, 24,026,000 | 23,989,227 
Se oe, 9,410,000 | 9,288,537 
—TInternal Combustion............ ee 640,000 | 610,541 
Total Generating Capacity in Kws..................... 34,076,000 | 33,888,305 
Number of Customers | 
Farms in Eastern Area (Included with Domestic)............. ; (675,000) (572,516) 
Farms in Western Area (Included with Commercial—Large). (240,000) (216,279) 
oe ee God nora 50k Sc nse leeg' o 8.dpowa ales © nae 21,725,000 21,018,952 
Commercial—Small Light and Power..................... Ag 3,800,000 3,710,771 
Commercial—Large Light and Power................... : 512,000 520,871 
Other Ultimate Consumers. . Biles Onna, aetna asad cat 63,000 62,208 
Cane MIRE MMIII 55s co oaks sale ate Ga ese beet 8 one 26,100,000 25,312,802 





* By courtesy of the Federal Power Commission, with deductions for certain plants not considered electric light and power enterprises. 
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Chicago’s Skyline 


Chicago to be Host to E. E. I. Convention 


Arrangements for the Convention 


existence as a chartered city, Chi- 

cago will be host to thousands of 
representatives of the electric light and 
power industry at the 1937 convention 
of the Edison Electric Institute, to be 
held June 1-4, inclusive. 

For Chicago and many hundreds of 
attending delegates, the convention will 
be a repeat engagement and not a new 
experience. The first national gathering 
of the Edison Electric Institute was held 
in Chicago in 1933, the first year of the 
Century of Progress Exposition. The 
first national convention of the associa- 
tion which preceded the E.E.I. was also 
held in Chicago, in 1885, and at frequent 
intervals during the intervening half- 
century Chicago has been host to the 
industry. 

All arrangements for the convention 
are well advanced. Botha General Con- 
vention Committee and an Entertain- 
ment Committee have been appointed 
and the business program is rapidly being 
completed. Five business sessions will 
be held during the four-day period. 


[: the 100th anniversary year of its 


Are Well Advanced 


The President’s Reception to be held 
the evening of Tuesday, June 1, and a 
Convention Banquet scheduled for the 
evening of Thursday, June 3, are innova- 
tions that are expected to add consider- 
ably to the pleasure and interest of the 
delegates. A speaker of prominence will 
address the banquet gathering, and be 
followed by entertainment features. 
Dancing and other entertainment are 
planned for Wednesday evening, June 2. 
Special entertainment is being arranged 
for ladies attending the convention. This 
entertainment will include a luncheon 
and card party at the Edgewater Beach 
Hotel, and a fashion show at Marshall- 
Field’s. 

All business sessions and evening pro- 
grams will be held at the Palmer House, 
Convention Headquarters. Registration 
for the convention will open at 10.30 
a. m., Tuesday, June 1; at 8.30 a. m. on 
Wednesday, and 9 a. m. Thursday and 
Friday. The first business session will 
open at 2.30 p. m. in the Grand Ball- 
room of the Palmer House, Tuesday, 
June 1. The second business session 
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opens at 9.30 a. m., Wednesday morn- 
ing; the third at 2.30 p. m., Wednesday ; 
the fourth at 9.30 a. m. Thursday, and 
the final session at the same hour Friday 
morning. 

Details of the convention, including 
information on the program, hotels, spe- 
cial events, etc., will be mailed in ample 
time to the membership of the Institute. 
Further information on the convention 
will also appear in forthcoming issues of 
the BULLETIN. 

As the hub of the country’s transport 
facilities, Chicago is conveniently acces- 
sible from all parts of the United States 
and is a logical location for a national 
convention. 

Delegates to the 1937 E.E.1. conven- 
tion will find in Chicago many significant 
examples of electrical progress, and they 
will also find it an interesting city in 
which to enjoy themselves. The Art 
Institute, Adler Planetarium, Field Mu- 
seum of Natural History, Shedd Aquari- 
um, Brookfield Zoo, Chicago Historical 
Museum, Museum of Science and In- 
dustry and the Oriental Institute at the 
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Chicago’s Museum of Science and Industry 


University of Chicago are of special in- 
terest, and there are scores of unusual 
entertainment and recreational opportu- 
nities. 

Of special interest to convention-goers 
will be the Chicago Lighting Institute 
on the 36th floor of the 20 North 
Wacker Drive Building. This show- 
place has scores of displays depicting the 
latest developments in lighting—for the 
home, industrial plants, stores and offices. 
One of its headline features is a six- 
room model bungalow, equipped with 
the newest time and labor-saving appli- 
ances and lighting equipment. 

There are more than 200 golf courses 
in the Chicago metropolitan district, and 
the city’s theaters and night clubs are 
among the finest. Points of interest to 
be visited vary from the famous Buck- 
ingham fountain—a symphony of water 
and colored light—and the bizarre for- 
eign quarters of Chinatown and the 
Ghetto, to the Union Stock Yards and 
hundreds of large industrial plants. 

Chicago’s rise to its position as fourth 
largest city in the world has been so 
rapid that it is difficult to believe that 
only a century ago it was an obscure 
frontier trading post. Electricity has 
played an important role in this growth 
and progress, and Chicago, in turn, has 


made vital contributions to electrical de-’ 


velopment. 

Many of the technical advances which 
have blazed the trail for the entire elec- 
trical industry have originated in Chi- 
cago. 


Shortly before the turn of the century, 
the Chicago Edison Company, principal 
predecessor of the Commonwealth Edi- 


fd 


weep eg aye 
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son Company of today, was a pioneer 1: 
the long-distance transmission of alter- 
nating current at high voltage. It was 
also at the Company’s Fisk Station, in 
1903, that the feasibility of the steam- 
turbine as a means of large-scale genera- 
tion of electricity at low cost was estab- 
lished. 

Chicago’s two great world’s fairs—the 
Columbian Exposition of 1893 and A 
Century of Progress Exposition of 1933- 
1934—both provided a tremendous im- 
petus to electrical advancement. Twenty 
million’ people visited the beautiful 
“White City” on Chicago’s south side 
in 1893 and marveled at the “most spec- 
tacular lighting display ever achieved.” 

At A Century of Progress exposition 
40 years later, Chicago’s front yard was 
a panorama of spectacular and colorful 
illumination, and hundreds of exhibits 
portrayed the myriad new uses of elec- 
tricity for approximately 40,000,000 
fair-goers, again accelerating the pace of 
electrical advancement. 

Commonwealth Edison Company has 
four generating stations in Chicago— 


Crawford, Northwest, Fisk, and Calu- 
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or “elgialpiei” 
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Michigan Avenue, north from Art Institute 
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li met. Crawford, the largest of these, has ™ ; gs ~<a 
er- f a capacity of 377,500 kilowatts. The Oe ek 
vas | Company also obtains substantial 
in amounts of electricity from generating 
m- plants outside the city which are a part 
Ta- of the Chicago district interconnected 
ab- system. 
To provide for future increases in 
the load, two new generating units are now 
A under construction in the Chicago area. 
33- At Fisk Station work is in progress on 
im- 
nty ; 
ful 
side 
yeC- 
ig 
‘ion 
was 
rful 
bits Above: High Tension Laboratory at the 
lec- Commonwealth Edison Company’s North- 
000 west Station, Chicago 
ae Left: Crawford Station, largest generating 
station of the Commonwealth Edison Com- 
pany 
has Below: View of Turbine Room at Crawford 
“a Station 
alu- 


a 30,000 - kilowatt turbine - generator 
which will operate at 1,200 pounds steam 
pressure. Its exhaust steam, at about 250 
pounds pressure, will be used to operate 
two existing units with a combined ca- 
pacity of 60,000 kilowatts. A generating 
unit with an ultimate capacity of 142,- 
000 kilowatts is being installed at the 
State Line Station of the Chicago Dis- 
trict Electric Generating Corporation, 
located on the shore of Lake Michigan 
at the I]linois-Indiana state line. 

Features of the Chicago electrical 
system which should hold special inter- 
est for convention delegates are the re- 
mote control substations; the new Hum- 
boldt Park Distributing Station, placed 
in service last year; the new alternating- 
current network system which supplies 
a portion of the Loop and near north 
side, and the million-volt testing labora- 
tory. 

Chicago’s location at the crossroads of 
the nation and its proximity both to 
sources of supply and markets has made 
it the home of a wide variety of prod- 
ucts. Makers of electric appliances and 
lighting equipment rank high on its list 
of manufacturers. Many of the coun- 
try’s best known electrical products are 
made in Chicago plants. ; 














Trend of Public Opinion on Federal Power Operation 


N 1934 the National Industrial Con- 

ference Board sent a questionnaire 
on various current topics to the editors 
of 12,076 publications. One of these 
questions was “Does Public Opinion in 
Your Community Favor Federal Gov- 
ernment Going Into Business in Compe- 
tition with Power Companies?” and was 
answered by 5,050 editors. In Decem- 
ber, 1936, the Industrial News Review 
asked the country newspaper editors of 
America for their views on various 
phases of the power problem. A com- 
parison between these two questionnaires 
is shown on a percentage basis in the ad- 
joining table. The complete tabulation 
of all of the Industrial News Review's 
six questions is also given in the lower 
table. 


Running Water 


(Continued from page 89) 


schools, garages, filling stations, summer 
resorts and tourist camps as prospects 
which enterprising dealers will find in 
nearly every community. Such an op- 
portunity, therefore, to make 1937 a 
record-breaking year for electric water 
systems ! 

The Electric Water Systems Council 
has on its Executive Committee five rep- 
resentatives of the Institute and an equal 
number from the National Association 
of Domestic and Farm Pumping Equip- 
ment and Allied Products Manufactur- 
ers. 

Water systems manufacturers partici- 
pating in the program include Columbi- 
ana Pump Company, A. D. Cook, Inc., 
Crane Company, The Dayton Pump and 
Manufacturing Company, Delco Appli- 
ance Division of General Motors Sales 
Corporation, The Deming Company, 
the Duro Company, Fairbanks, Morse 
and Company, Goulds Pumps, Inc., The 
Heil Company, A. Y. McDonald Manu- 
facturing Company, the F. E. Myers 
and Brothers Company, George D. 
Roper Corporation and Trupar, Incor- 
porated. 





1926 Water Heating Report Wanted 


Will any one having an extra copy 
of N.E.L.A. Publ. No. 256-38 “Re- 
port of Domestic Cooking and Water 
Heating Committee, 1925-26,” please 
communicate with the Editor, 


420 Lexington Ave., New York, N. Y. 











Per CenT oF Torat Repiizs From NEWSPAPERS 








National Industrial Conference Board 
34 


Does Public Opinion Favor 
Federal Competition With 


Power Companies? 


Geographic Divisions Favorable Opposed 
New England ........... 18 81 
Middle Atlantic ......... 22 76 
East No. Central ........ 22 75 
West No. Central ....... 22 76 
South Atlantic .......... 28 68 
East So. Central ........ 45 53 
West So. Central ........ 30 68 
eee eee 31 66 
i A As Araneae 39 57 
retell U..8. Asvces cs 25 72 


Doubtful 
1 


wat -wN SNH CH 


Industrial News-Review 
1936 


Do You Think Federal 


Development Justified? 


Yes No 

15 $1 4 
14 83 3 
15 83 2 
20 77 3 
35 63 2 
33 60 7 
25 71 4 
20 75 5 
18 78 a 
20 76 4 


No Answer 





TABULATION OF REPLIES TO QUESTIONNAIRE OF THE INDUSTRIAL NEws-ReEvIEW, DECEMBER, 1936 














1—Do You Favor Municipal 


Ownership? 

Geographic Total Yes 
Divisions Replies Replies % 
New England ......... 48 7 15 
Middle Atlantic ....... 133 17 13 
East No. Central....... 225 55 24 
West No. Central...... 389 124 32 
South Atlantic ........ 81 30 37 
East So. Central ....... 55 13 24 
West So. Central ...... 144 22 15 
ER ee 84 16 19 
oo oa vais ake 5 0.5 138 18 13 
Unclassified ........... 19 5 26 
Petal U! S$. A.:... 1,316 307 23 


No 
Replies % 


38 79 
104 78 
161 72 
259 66 

50 62 

39 71 
113 79 

65 77 
115 83 

13 68 
957 73 


3—Do You Think State 
Regulation a Failure? 





New England ........ 48 17 35 26 54 
Middle Atlantic ...... 133 51 38 59 44 
East No Central ..... 225 89 40 105 47 
West No. Central ..... 389 128 33 203 52 
South Atlantic ........ $1 23 28 37 46 
East So. Central ...... 55 23 42 23 42 
West So. Central ..... 144 57 40 62 43 
EEN oss 5 a'a'0-415,0.04°9 84 35 42 38 45 
No cos cncisiw asa eb de 138 43 31 74 54 
Unclassified .......... 19 11 58 6 32 

Tol U. &.. A......4,3%6 477 36 633 48 

5—Do You Believe Govern- 
ment Ownership Would 
Give. Cheaper Service? 

New England ........ 48 6 13 39 81 
Middle Atlantic ...... 133 8 6 116 87 
East No. Central ...... 225 27 12 184 $2 
West No. Central .... 389 56 14 300 77 
South Atlantic ........ 81 13 16 51 63 
East So. Central ...... 55 13 24 39 71 
West So. Central ..... 144 18 13 113 79 
NS ECTS 84 14 17 66 78 
ET OG 6c andcanecdiels 138 10 7 117 85 
Unclassified .......... 19 3 16 15 79 

Fart U.S... A.....: 1,316 168 131,040 79 
States Included in Geographic Divisions 
New England-—Me., N. H., Vt., Mass., R. I., Conn. 
Middle Atlantic---N. Y., N. J., Pa. ; 
Fast No. Central—Ohio, Ind., Ill., Mich., Wis. 
West No. Central—Minn., Iowa, Mo., N. D., S. D., Neb., Kans. 
South Atlantic —Del.. Md., Va., W. Va., N. C., S. C., Ga., Fla. 
East So. Central-—Ky., Tenn., Ala., Miss. 
West So. Central—Ark., La., Okla., Texas. 
Mountain—Mont., Idaho, Wyo., Colo., N. M., Ariz., Utah, Nev. 


Pacific—Wash., Ore., Cal. 


2—Do You Think Federal 
’ Development Justified? 


Yes 

Replies % 
7 15 39 
19 ta 110 
34 15 187 
77 20 300 
28 35 51 
18 33 33 
36 25 102 
17 20 63 
25 18 107 
6 32 13 


267 20 1,005 


No 
Replies % 


4—Do You Think Service 


Rendered is Good? 


45 94 2 
128 96 3 
206 92 9 
360 93 14 

71 88 3 

50 91 1 
137 95 3 

75 89 1 
130 94 3 

17 89 2 

1,219 93 41 


6—Do You Favor the 

“Death Sentence’’? 

5 10 36 
20 15 108 
40 18 174 
64 16 283 
14 17 62 

7 13 43 
33 23 101 
12 14 63 
25 18 93 

4 2 14 


224 17 977 


a4 —Ne NDS SSD HS 





Source: National Industrial Conference Board: “A Survey of Public Opinion” Table 22, page 26. 
Industrial News-Review: Computed from state table given in pages 12-13 of February, 1937 issue. 
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This Public Ownership Question 


ONSIDERING the fact that 
the United States leads the 
world in the technical develop- 
ment of electric power and has such 
a service that the consumption per head 
is greater than in any other great coun- 
try, it requires some “nerve” for an 
intruder to criticize anything about it. 
But as you, Mr. Editor, have asked 
for some frank views, here they are. 
We in Europe think that as regards 
regulation we do it cheaper and quicker 
than you do, but it may be that our 
other conditions make it easier. We 
certainly have to spend much less on 
valuations, inquiries and lawsuits. 
My chief surprise is the amount of 
loose thinking and talking about pub- 
lic ownership—and I’m afraid not all 
on one side. The arguments for pub- 
lic ownership range all the way from 
the pure Socialist doctrine, “the State 
should do everything—own everything,” 
“private ownership of wealth or busi- 
ness is evil”—to the more practical 
man who mainly says, “I believe the 
public plant gives lower rates and if 
it makes profits they go to the com- 
munity, not to the stockholder.” 


Let us deal with the Socialist 
first. There may be lots of arguments 
for and against Socialism, but so far 
as all private ownership of wealth be- 
ing wrong or impracticable that idea 
has already been tried out and aban- 
doned even in Russia of all places! The 
Government there for the past three 
years has not only allowed but en- 
couraged savings, nay often compelled 
the wage earners to put their savings 
into Government loans and gives them 
interest up to 8 per cent. Anyone who 
reads Pravda or Isvestia, the two 
leading Russian newspapers, and the 
announcements of Government loans 
can satisfy himself on this. Or take 
the contention that Socialism means 
more equal wages. An article in your 
February Atlantic Monthly shows that 
today pay varies more in Russia than 
even in your country—the home of big 
salaries! 

But the milder fellow who is not 
interested in Socialism, perhaps hates it, 
and is pretty careful where he puts 
his own savings, thinks the idea of “all 
the profits going to the community” 


By a Visitor from Europe 


instead of to the stockholders rather 
good. I’ll deal with that later. 

Leaving aside political theories, it 
seems to me that there are only four 
main reasons which can be usefully put 
up to support public ownership. 

1. To provide a service, which private 
enterprises cannot or will not give. 

2. To provide a better service or lower 
rates than a private utility. 

3. To give the profits of the business to 
the community. 

4. To provide a “yardstick” for private 
utilities. 

1. Few people today object to the 
first. Roads, drainage, water, etc., are 
accepted as suitable for public enter- 
prise. But there is the question of 
rural electrification which it is said 
public ownership will provide and pri- 
vate will not. This has been much 
discussed in Europe recently and grad- 
ually the real position is becoming un- 
derstood. Either rural electrification 
pays—in any given case—or it does 
not. If it does the private utility can 
and will do it. If it does not, somebody 
has to pay for it and that is either the 
urban consumer or the taxpayer. If 
the taxpayer is willing to subsidize the 
public utility he might as well sub- 
sidize the private utility to do it. But 
if the urban consumer is to pay we 
must admit it is easier for the, often 
unregulated, publicly owned utility to 
keep up its urban rates, than it is for 
the privately financed utility to get its 
commission to let it do so. 


Finally the great wave of enthusiasm 
for municipal and direct government 
ownership in Europe has, in my judg- 
ment, passed its peak. Both in Eng- 
land and Germany, where municipal 
enterprise has been most successful, 
other forms are in some cases being 
considered. Municipal distribution sys- 
tems are still numerous enough but not 
extending and they are more and more 
tending to get their supplies from out- 
side sources, and even look like getting 
merged in some cases in larger systems. 

The fundamental objection as we 
see it to public ownership is not the 
question of lower rates—private rates 
can be regulated—nor of whether the 
profits go to the whole town or only 
those inhabitants who want to share 
the risk, i.e., stockholders, but the effect 
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on the voter. Under public ownership 
—however disinterested those responsi- 
ble, and there is plenty of clean civic 
pride connected with municipal plants 
—the ultimate result has an effect on 
politics. Public ownership in the long 
run is bound, as the experience of State 
railways shows, to make the employee 
use his political power to influence 
wages and the consumer to use his 
political power to influence rates—both 
of which should, in the interests of 
electrical development—be settled on 
economic grounds. 


I have said little about Government 
ownership of big enterprises though we 
are watching the T.V.A. fight with 
interest. Europe has experienced both 
good and bad of this policy. I have 
recently been in several European coun- 
tries studying this question, which is 
receiving much thought apart from 
political bias. The tendency today, 
among realists and politicians—apart 
from Russia—is either to encourage 
and carefully control private enterprise 
—or to seek new and _ intermediate 
forms of control and ownership. Euro- 
pean governments need their money for 
other things. In Germany the Govern- 
ment shares in some enterprises—in 
France not much. In England there is 
no Government ownership of, or tax- 
payers’ money in, electric utilities, but 
other forms of control. But this is a 
question which would involve too much 
space to go into properly. But some of 
these new developments might be use- 
ful to your regulatory authorities and 
less hurtful to the utilities, than some 
recent measures. 

2. Service from electric utilities— 
whether public or privately used—is 
good. As for comparative rates, though 
reams have been written in the Euro- 
pean and American press we cannot see 
any way of proving the matter—con- 
ditions are so different in different 
places. The main factors in cost of 
supply are the economic conditions, not 
the form of control. Fuel, wages, plant 
and, today, money, cost the same in 
both cases. In England, France and 
Germany there is little to choose, in 
towns, as regards rates, but the private 
utility usually shows more initiative in 
trying out new methods. When you get 
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to bigger concerns than towns, involv- 
ing new technical developments, initia- 
tive and real business enterprise, the 
private utilities naturally are more ener- 
getic. They pay enough to get the best 
men. 

3. In England the municipal utility 
is forbidden to make profits for the 
town, as I see Gov. Lehman proposes 
in New York, and the private utility 
does not share its profits with the town. 
They are divided between reduced rates 
and higher dividends, sometimes on the 
Washington Plan. In France the town 
often exacts a regular payment or “rent” 
from the private utility. In Germany 
the town in some cases holds large 
blocks of stock in the private utilities 
and shares in the management. 

In your country many municipal 
plants claim to have made money for 
the taxpayer. Well this only means the 
“consumer” paid them. Suppose the 
consumers are 25 per cent of the popu- 
lation (26 million consumers in U.S.A., 
population 130 millions) and the stock- 
holders 2% per cent. These 2% per 
cent were the fellows who took the risk 
and every taxpayer can buy stock and 
share the risk if he wants to. The utility 
will welcome him. It is not like the old 
days when private companies were 
really private. In the one case, all the 
taxpayers have to share the risk, “willy 
nilly,” in the other, only the man who 
wants to. Perhaps there is ao risk in 
electric utilities today. Some thought 
the same when street railroads came in. 
But plenty of European taxpayers’ 
money has been lost in municipal tram- 
ways and more may be lost in future in 
municipal gas works. 

Still municipal electric supply in 
Europe is pretty good—if conservative: 
there is, at least in Germany, England 
and Sweden, fair efficiency; rates are 
regulated much like those of private 
utilities and accounts are audited just 
as strictly, by a central body. There is 
no outside subsidy, or other assistance. 

4. As for the “yardstick”—as I said 
above, the differing conditions and the 
differing policies in different places 
make comparisons almost valueless un- 
less you get right down to every fact 
covering the local cost. You may have 
high rates and high profits in one town 
and just the opposite in another. 

There was a time when the European 
municipal utility could borrow money 
cheaper than the private utility. Now- 
adays private utility bonds in Europe 
sell at much the same rate as municipal 
bonds. I know of no other reason for 
a municipal plant to produce more 
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cheaply—apart from taxes—and I have 
been a municipal engineer for some 
years. The municipal utility has, it is 
true, no directors’ fees to pay, but it is 
often obliged to employ more staff. 


In Conclusion 


The main difference between the sit- 
uation there and here, as I see it, is 
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that there is in Europe, cooperation be- 
tween the governing authorities and the 
utilities. Most of the recent legisla- 
tion has been drafted after consultation 
with, and sometimes at the suggestion 
of leaders of the industry. This, in my 
judgment, accounts for the good rela- 
tions between authorities and_ utilities 
and the absence of litigation. 





NEW E.E.I. PUBLICATIONS 


CABLE OPERATION—1935 

E.E.I. Pub. D-17. A report of the Trans- 
mission and Distribution Committee, Edison 
Electric Institute, 29 pages. Price 60c to 
members and their employees; $1.50 to non- 
members in the U.S.A.; $1.60 to foreign 
countries. 

Notwithstanding a cable failure rate 
which, because it included 43 failures of 
cables subjected to feeder-loading tests, 
was the highest experienced since 1931, 
the combined failure rate for all high 
voltage equipment in 1935 (total cable, 
joint, and pothead failures per 100 miles 
of cable per year) continued the down- 
ward trend of the previous five years. 
The failure rates for joints and potheads 
were the lowest yet reported in these 
annual studies, being 14 and 24 per cent 
lower respectively than the correspond- 
ing rates for 1934. 


With the failures resulting from the 
feeder-loading tests omitted from the 
national averages, cable operation showed 
a slight decrease in the rate of failure 
of cables while in service, but this im- 
provement was offset by increases in the 
rate of failure during high potential tests 
and in the rate of removal in anticipa- 
tion of failure. The resulting trouble 
rate for cables was 2.2 per cent higher 
than the 1934 rate. In the case of joints, 
the test failure rate was the same as in 
1934. The service failure rate, how- 
ever, was low enough to bring the 
trouble rate for joints 10 per cent below 
the 1934 value in spite of a higher rate 
of removal. 

The ratio between non-inherent and 
inherent causes of cable troubles was ap- 
proximately 3 to 1 for both failures and 
removals before failure. Approximately 
one out of every five cable troubles was 
caused by sheath corrosion, which con- 
tinued as the main source of trouble. The 
next most frequent cause of trouble was 
external mechanical damage. The third 
most frequent cause, and the ranking in- 
herent cause, was initially defective 


sheath. Of all the cable troubles from 
inherent causes reported during 1935 
only 0.8 per cent occurred on cables less 
than two years old. 

Solid type, paper-insulated cables 
whose joints were equipped with oil 
reservoirs, had a higher rate of inherent 
failure, but a total failure rate that was 
41 per cent better than the rate for 
cables without reservoirs. Although oil- 
filled joints give rise to high removal 
rates, their use apparently causes sub- 
stantial reductions in the rates of ser- 
vice interruptions. 





(Review also on page 96) 





French to Hold Congress 
on Lighting This Summer 


CONGRESS on Lighting is being 
arranged abroad by a French 
Committee. The congress will be held 
from June 24 to a date to be set early 
in July. American lighting men have 
been invited to attend and to partici- 
pate in discussions on lighting matters. 
“This Congress,” says Preston S. Mil- 
lar, president of the United States 
National Committee of the Interna- 
tional Commission on Illumination, “is 
not to be confused with the next meet- 
ing of the I.C.I., scheduled for next 
year in Holland. 

“The French lighting congress,” accord- 
ing to Mr. Millar, “is to be held in con- 
nection with the International Exposi- 
tion. The U. S. National Committee of 
the I.C.I., however, is lending its sup- 
port and will be glad to serve as a 
‘clearing house’ for American lighting 
men desiring to present papers at the 
forthcoming Congress on Lighting in 
Paris.” 

Inquiries 


relating to the subject 


should be addressed to Mr. Millar, in 
care of Electrical Testing Laboratories, 
80th Street and East End Ave., New 
York, N. Y. 
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The Low-Cost Air-Conditioned Home 


és ES, we want an air conditioned 
; home!” 

A few short years ago that 
would have been the answer, just as it 
is today, if you were to sit down with 
the average American home owner and 
tell him of the new high in living com- 
fort and convenience which could be 
his with air conditioning, the new mar- 
vel of marvels, in his home. 

It would have been no job at all to 
sell him on the idea of air conditioning 
for his home. He and hundreds of 
thousands of other home owners and 
home buyers throughout the country are 
always ready to adopt new developments 
which promise to give them better liv- 
ing. But even though you would have 
had an eager prospect, ready to buy, 
you couldn’t have sold him air condi- 
tioning. You would have been selling 
him short. 

You would have been selling him 
short because just a few years ago, there 
was no such thing as residential air con- 
ditioning. It just didn’t exist. 

At that time there had been more 
or less of an acceptance of air condition- 
ing built up through the numerous ap- 
plications of commercial air condition- 
ing. These installations had enabled the 
public at large to get a taste of some- 
thing which sold itself immediately and 
without benefit of sales talk. Every air- 
conditioned theatre, every air-condi- 
tioned department store, every air-con- 
ditioned hotel, every favorite mecca in 
which air conditioning had been installed 
was in itself a powerful, silent sales 
talk. You don’t have to sell people on 
comfort. They want to know where 
they can buy it! 

A few years ago residential air con- 
ditioning was in reality commercial air 
conditioning adapted to the home. 
Every installation of residential air con- 
ditioning was an individually tailored 
job—a separately engineered job, and 
consequently a costly one. In fact it was 
considered impracticable to even con- 
sider air conditioning for a home built 
at a cost of less than $15,000. That 
was the limiting minimum to the resi- 
dential air conditioning market. A mar- 
ket which had a potential volume of 
hundreds of million dollars annually. 
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By E. L. Sylvester 


Director, Kelvin Home 
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A potential market which was a pre- 
diction of the rise of a new industry. 
And the prediction was lacking any ap- 
parent means of fulfillment. 

Statistics show us that 90 per cent of 
the homes constructed in the United 
States are built at a cost of less than 
$10,000. A current estimate* says that 
of the 425,000 new homes expected to 
be built during 1937, 70 per cent will 
be built at a cost averaging between 
$4,500 and $7,500; 60 per cent of them 
at a cost of about $6,000. 


These same percentages of today were 
the ones which Kelvinator was looking 
toward three years ago when it de- 
cided to tackle the problem of bringing 
year "round air conditioning to the 
moderate cost home. Building activity 
at that time was at its nadir. There 
just wasn’t any residential building to 
speak of. But the year which marked 
the all-time low in the residential con- 
struction field also marked the entry of 
Kelvinator in the residential air condi- 
tioning industry. With business activity 
in all fields at its lowest ebb, the com- 
pany began the methodical development 
of an answer to the residential air con- 
ditioning conundrum. Today, the com- 
pletely electrified and year ‘round air 
conditioned moderate cost Kelvin Home 
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validates the wisdom of that thinking, 
and extends Kelvinator’s activities to 
a new field—residential air condition- 
ing. 

The first step in the company’s re- 
search program was a most logical and 
practical one. Remember that $15,000 
was the accepted minimum cost home 
in which residential air conditioning 
was considered practicable. The com- 
pany started out by actually building a 
conventional $15,000 house. The Kel- 
vinator research residence, as it is known 
today, is not unlike thousands of other 
similarly priced homes throughout the 
country, either in appearance layout, or 
construction. Particular care was taken, 
however, to be sure that the home em- 
bodied such items of good construction 
as proper insulation, caulking and 
weatherstripping. And, of course, the 
home was planned to facilitate an 
efficient duct layout. The home was 
intended to be a laboratory, but it was 
definitely not to be one in which results 
obtained could not be considered nor- 
mal. For this reason, the home is actual- 
ly lived in by a research engineer, his 
wife and two small children. This re- 
search residence is considered the most 
complete and authentic residential air 
conditioning experimental laboratory of 
its kind in the world today. 

The research residence served as the 
basis for Kelvinator’s progress in resi- 
dential air conditioning development. 
First of all, it emphasized the impor- 
tance of good overall construction of the 
air conditioned home. It was found 
that close adherence to good construc- 
tion principles permitted the use of 
lower capacity equipment for air con- 
ditioning the research residence than 
had formerly been anticipated for a 
home of its particular size. Further- 
more, and quite naturally, the operat- 
ing cost of the air conditioning equip- 
ment was considerably less than had 
previously been believed possible. 

Here, indeed, was a basis for prog- 
ress! If lower capacity equipment would 
function efficiently and economically in 
a well constructed $15,000 home, why 
wouldn’t proportionately still smaller 
and more economical equipment be pos- 
sible in a home costing only half that 
figure? Why wouldn’t it be possible to 
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Kelvinator’s Research Residence — Here, under the observation of a research 
engineer living in this home with his family, data are being continuously obtained 
on the operation of the air conditioning equipment and every related factor. 


develop air conditioning equipment for 
such a house which could be manufac- 
tured in mass production? Equipment 
could be designed to efficiently air con- 
dition residences of a_ predetermined 
cubical contents. Why stop at merely 
developing the equipment for a certain 
size house? Why not go a step further 
and actually create such a house from 
which all small air conditioned homes 
could be patterned? 

It was this thinking which led to 
another question: ‘““What does the aver- 
age American family want in terms of 
an ideal home ?—What must a home be 
to be most suited to the needs and desires 
of the average American family?” Here 
again the company conducted its pro- 
gram of research and development in a 
logical manner. A survey of thousands 
of representative home owners was 
made. The results of the survey were 
carefully coordinated and a_ tangible 
concept of an ideal home was conceived. 
The design of the home, basically, must 
take into consideration the two funda- 
mental elements of food and shelter. 
The home must be designed to provide 
maximum living comfort and conveni- 
ence for an average sized family of four. 
A large percentage of the persons con- 
sulted in the survey indicated that they 
considered air conditioning essential in 
providing that comfort and convenience. 
Some of them, naturally expecting that 
air conditioning would be out of the 
question in the type of home which 
would be within their budgets, indicated 
that they would be contented with auto- 
matic heat. 

The desired home must not be freak- 
ish. The average person was not kind- 
ly disposed to the idea of a no-base- 


ment home, except in some parts of the 
South where that type of home is com- 
monly accepted. Such innovations as a 
combined living and dining room and 
a garage at the front of the house were 
held desirable by only a small per- 
centage of persons. Although these new 
ideas in home design may ultimately be- 
come widely incorporated in the Ameri- 
can home, at the present time the 
public is not yet ready to accept them 
eagerly. Generally speaking, conserva- 
tism is most desirable in both design 
and appearance in the so-called modern 
home of today. 

Considered absolutely necessary were 
adequate outlets for the various electri- 
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cal conveniences which the average man 
wants to have in his home today. There 
must be plenty of electrical outlets in 
every room and they must be properly 
placed and easily accessible. 

The opinions of housewives on what 
they wanted in terms of an ideal kitchen 
were as one. The kitchen, first of all 
must be properly planned. It must be 
planned to eliminate all waste motion 
and loss of time in preparing meals. 
There must be adequate working sur- 
faces and plenty of cabinet space pro- 
vided, and it must be well lighted. 

Equally important, the kitchen must 
be well equipped. For the average house- 
wife wished above all else, a pleasant 
place in which to work. She wanted to 
escape the torture of working in a hot, 
stuffy kitchen. 

She wanted a kitchen equipped with 
a thermostatically controlled electric 
range. And to insure that the family 
food supply might at all times be proper- 
ly preserved, an electric refrigerator 
was named as essential; one which was 
plenty large and one which could be de- 
pended upon at all times. 

Kelvinator knew pretty well the type 
of a house which would be most desir- 
able. The next step was to create such 
a house. A staff of competent architects 
was retained, and the services of an ex- 
pert building contractor acquired. With 
the help of these building experts, work- 
ing in cooperation with the company’s 
staff of engineers, a basic design was 
developed for a year ’round air condi- 
tioned and completely electrified six- 


In the basement of the Kelvin Home the year ‘round air conditioning system is 

tucked away in a small corner. Suspended from the ceiling above the boiler 

burner unit is the air conditioner, and in the utility storeroom and out of the 

way is the condensing unit. The domestic hot water storage tank may be seen 
in the background. 
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“The Cambridge”—Early American 





“The Strathmoor’—Modern 


Two of the several types of homes built around a basic design. 


room home. The architect and the 
builder estimated that the home could 
be built for approximately $7,000, 
equipped with a six-cubic-foot refriger- 
ator, a four-plate electric range, and a 
complete system for year ’round air con- 
ditioning. The engineers estimated that 
the yearly operating cost of the home 
would be less than $200. Theoretically, 
the Kelvin Home was a success. On 
paper it appeared possible to build a 
house of scientific construction through- 
out—a house which would be properly 
insulated, properly caulked, and proper- 











Sectionalized View of Kelvin. Home—Front 


ly weatherstripped, so designed to allow 
any efficient duct layout, and which 
could be easily purchased by the moder- 
ate income family. On paper, the equip- 
ment which had been developed to air 
condition this house of a definite cubi- 
cal content and a predetermined glass 
area could be operated at a cost within 
the budget of the man who might be 
expected to purchase the house. 

But paper proofs were not enough. 
The basic design of the Kelvin Home 
had purposely been made sufficiently 
flexible to permit the adaptation of any 





number of different exterior treatments. 
The architects proceeded to develop a 
number of alternate exteriors for the 
standard chassis. Because the floor plan 
could be turned at a 90 degree angle, or 
completely reversed, it was possible to 
have the entrance at the center of the 
house or at either side. Likewise, the 
living room of the home could be across 
the front of the house or extend along 
either side. 

The company’s next step consisted of 
building eleven Kelvin Homes in a resi- 

(Continued on page 93) 
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Sectionalized View of Kelvin Home—Rear 








Domestic Electric Appliances in 1936 


HE year 1936 was marked by a 

large increase in consumer purchases 
of household electric appliances, several 
of these establishing new high records 
for volume. Unfortunately, the kilo- 
watthours which the utility companies 
sold failed to register a corresponding 
gain, and the reconciliation between pro- 
lific merchandise sales and the much 
smaller increases in electrical use has 
become more difficult than ever before. 
Apparently the replacements of worn- 
out, discarded and old-model appliances 
were considerable and the increased effi- 
ciency of new models also served to keep 
down the total amounts of electricity 
used. 

According to preliminary figures, the 
use of domestic electric service in 1936 
totaled 15,417,000,000 kwhr, an increase 
of 10 per cent over the 13,978,000,000 
sold in 1935. On a per customer basis 
this averages 721 kwhr, or 7 per cent 
more than the 673 kwhr the year before. 

As has been the custom for some time, 
the accompanying table shows the use 
of electricity by the principal domestic 
appliances during the past year and the 
results over the past few years are shown 
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graphically by the chart. An additional 
table appliance, the electric roaster, has 
been added to this year’s list. It has 
been found impossible to make even a 
guess at air conditioning. The table has 
been rearranged so as to list the appli- 
ances in the order of the total kwhr 
consumed and reflects not only the gain 


in use per customer, but also the results 
of the addition of some 700,000 cus- 
tomers during the year. 

Based on preliminary figures, the use 
of electricity per average consumer shows 
251 kwhr for lighting and miscellaneous 
small uses as compared with 245 kwhr 


in 1935—W. M. C. 
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An Estimate for the Year 1936 



































Number of Appliances in Homes Kwhr per | Per Cent | Effective 
year per in Kwhr 
Appliance,} Normal | per year Total Kwhr 
On Dec. 31, | On Dec. 31, | Satura- Average Normal Use per Used in 1936 
Appliance 1935 1936 tion 1936 Use Appliance 
oe (1) (2) (3) (4) (6) (7) (8) 
Lighting and miscellaneous uses.|........00-|.cccccescccslececsucecs (per customeri251 icwhrs))............)..0..000. 5,366,325 ,000* 
Serene 7,250,000 | 9,200,000 42% 8,225,000 450 90 400 3,290,000, 000 
Radios (socket sets)........... 20,000,000 | 21,750,000 | 100% 20,875,000 100 80 80 i; 670, 000 , 000 
AE RS ne ee ae 1,200,000 | 1,450,000 7% 1,325,000 | 1,350 85 1,150 1,523,750, 000 
I Fores ok a aare gow amc 20,600,000 | 21, 750, 000 | 100% 21,175,000 80 80 64 1,355, 200,000 
Water heaters (ali types).. 340,000 432,000 2% 386,000 | 3,000 75 2,250 868 , 500,000 
0 OS eee er 985,000 |} 1,175,000; 54%% 1,080,000 250 95 237% 256,500,000 
Washing Machines............ 9,400,000 10, 300, 000 47% 9,850,000 30 80 24 236,400,000 
Vacuum Cleaners............. 10,050,000 10, 575, 000 49% 10,312,500 24 85 20 206, 250, 000 
fT Oe ere eee ,700, 10, 250, 000 47% 9,975,000 30 50 15 149 625,000 
Bhecttic Clocks. © .......6. 60.20: 8,800,000 | 10,300,000 | 474%% 9,550,000 15 95 14 133,700,000 
Ironing Machines............. ,030,000 | 1,175,000 | 544% 1,102,500 125 80 100 110,250,000 
er pee eee 6,000,000 | 6,000,000 | 27%% 6,000, 36 50 18 108 ,000 , 000 
RS MERGES. oc... cat oe 4,500,000 | 4,500,000 21% 4,500,000 50 40 20 90,000, 000 
| ERE eee 150,000 375,000 2% 262,500 250 80 200 52,500,000 
ra IES Ce eT CAC cg silks aN Gah OR © « SAGE «6 Cink otc d wha nracclead 00 sc'edafson due xan 10,050,675,000 
Total Domestic Service (old : 
Pe Oe ee ES foe se ct ke eR. Med (per customer!, 721 iewhirs))........ cdc ccc ces 15,417,000, 000* 














*Preliminary figures. 


Notes; Columns (1) and (2): Estimates largely from ratios shown in 
annual sales of appliances less an estimated replacement aan d. 
arithmetical average of columns (1) and (2). 


Column (4): The 
summer cottages, vacation periods, etc. 
in the home. 
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Column (8); The product of Column (4) and Column (7). 
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and other trade papers; being based upon the summation of 


Column (6): An estimate allowing for duplicate and unused appliances, houses unoccupied; 
Column (7): The product of Columns (5) and (6), representing the actual kwhr per year per average appliance 
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Fundamentals of Standards and Specifications 


By Howard P. Seelye 


Detroit Edison Company 


Presented at a meeting of the Transmission and Distribution Committee, E.E.I., Philadelphia, Jan. 21, 1937 


T the October, 1935, meeting of 
A the Transmission and Distribu- 
tion Committee I presented a 
paper on Standardization — Its Scope 
and Limitations (E.E.I. BULLETIN, De- 
cember, 1935) attempting to point out 
the more important fundamentals, par- 
ticularly with reference to the work of 
the Edison Electric Institute and of this 
Committee. 

There are a number of misconceptions 
about this whole matter of standardiza- 
tion which are quite prevalent. Occa- 
sionally some of these are held even by 
men most closely concerned with the 
work. They may lead on the one hand 
to lack of interest and inertia in lending 
cooperation to the formation and adop- 
tion of standards, and on the other hand 
may tend to misdirection of sincere 
effort. 

There are some engineers who are 
such strong advocates of individualism 
that they will go out of their way to use 
something different rather than to con- 
form or coordinate with the work of 
others. Such men occasionally contribute 
to progress, but their point of view is 
decidedly a detriment to their own wel- 
fare and that of their employers. It 
arises from a lack of understanding of 
the nature of effective standardization 
and the advantages which are to be 
gained from it when properly used. 

Some people think of standardization 
as an attempt to make them do some- 
thing or use something which they do 
not want to do or use. They naturally 
resent any interference in their affairs, 
either real or implied, by some outside 
group. Unfortunately this feeling is 
sometimes justified. 

A “standardizer” is quite likely to let 
his enthusiasm for order and simplifica- 
tion overcome his impartial judgment, 
leading him to try to standardize details 
beyond the point where much, if any, 
advantage is gained. Another type is all 
for standardization provided his indi- 
vidual ideas are adopted as the standards 
regardless of the preferences of others 
which may be just as reasonable. It may 
be set down as one fundamental princi- 
ple that standardization is only success- 
ful when it offers a real advantage to 
the great majority of users. 

Standardization is not infrequently 
accused of being an impediment to prog- 


ress—and it may very well be. A com- 
plete and rigid standard for any product 
is quite likely to restrict or prevent im- 
provements in that product. The old 
Model “T” Ford might have been a 
pretty good standard car at one time 
but if it had been adopted as a final 
general standard we would all have been 
the losers. Another fundamental princi- 
ple is indicated, that standardization 
must be flexible enough to avoid restrict- 
ing progress. 

Standardization has a real scope— 
this is well recognized. It also has defi- 
nite limitations. The most value can be 
obtained from activities along this line 
if a clear picture is held of what this 
scope and these limitations are. 

The value to be found in the estab- 
lishment of standards is largely eco- 
nomic. Several ways may be listed 
wherein standardization will offer tan- 
gible advantages such as— 

(a) Obtaining better and more uniform 
quality in any product by the establishment 
of minimum acceptable qualities which must 
be met but need not be greatly exceeded. 

(b) Simplification of buying and handling, 
by promoting greater uniformity, reduction 
in number of sizes and varieties, and estab- 
lishment of recognized quality standards. 

(c) Convenience of having an established 
and recognized good practice for reference 
and as a basis for design. 

(d) Lower prices due to elimination of 
unnecessary details and variations, and con- 
centration of production on fewer items. 

(e) Convenience in replacing parts of any 
assembly due to uniformity between different 
makes. 

Most of these advantages can be re- 
duced in the long run to dollars and 
cents. Better quality, simplification of 
designing, manufacturing, buying, han- 
dling, and maintaining, all result in 
lower ultimate costs. It is true that the 
element of convenience may not always 
be directly related to cost, as was borne 
in on a number of us belonging to the 
old N.E.L.A. Committee when we were 
held up for a couple of hours in a little 
village in the midde of Kentucky while 
on a bus trip from Louisville to Mam- 
moth Cave. The trouble was the lack of 
a bolt of a particular threading which 
had been lost from the fan assembly, and 
it was only cured when our mechanic 
fortunately happened to remember that 
there was one like it on a Ford car. He 
located the car and the bolt and we still 
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saw the Cave. In general, however, the 
criterion for the worthwhileness of a 
standardization project will be whether 
it will be of eventual economy to manu- 
facturers and to users. This criterion 
comprises the other principles which have 
been stated, that is the necessity for real 
advantage to users and the need for flexi- 
bility. If the economical advantage is 
not apparent, it is hard to find a good 
reason for spending time on it. 

In setting up specific standards, due 
consideration must be given to the use 
to which they are to be put. There is a 
marked difference between the scope of 
standardization as applied to an indi- 
vidual operating company and that for 
a group of companies such as the E.E.I. 
or the industry as a whole. Within a 
single organization there is every reason 
to carry standardization to the limit both 
in materials and in construction assem- 
blies. There is direct authority to adopt 
and improve standards, and they can be 
closely controlled, changes being readily 
made to meet changing conditions. Ap- 
preciable economies have been realized 
by many of us who have applied thor- 
ough standardization of this kind even 
to relatively small items. 

When we come to_ inter-company 
standardization or standardization on a 
national basis we meet quite different 
conditions. Here there is no central au- 
thority to determine and enforce a 
standard—it must be arrived at, if at 
all, by cooperative study and mutual 
agreement among the interested parties. 
It is therefore essential that any such 
standard include a broad enough scope 
and exclude unduly restrictive details so 
that it will find general acceptance and 
use on the grounds of its evident advan- 
tage. It must be recognized that dif- 
ferent ideas on any one question exist 
throughout an industry and many of 
them may be equally worthy. Where the 
economic advantage of unifying them is 
not apparent, such an effort may be not 
only fruitless but may even hamper the 
agreement on those points which are 
essential. For an extreme example, my 
company has standardized on No. 2 
copper wire for secondaries. We had 
good economic reasons for doing so. 
Others may prefer to use No. 4 and 
there is nothing to be gained by our 
getting together and both agreeing to 
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use one or the other or even compromise 
on No. 3. 

On the other hand, it is quite essen- 
tial that we establish the fact that No. 2 
wire always means one with a diameter 
of .2576 of an inch, that hard-drawn 
wire should be understood to have a cer- 
tain strength and ductility, and that the 
covering should ordinarily meet certain 
specific uniform requirements. Again, it 
is not entirely necessary that we all buy 
insulators of the same shape provided 
each of our purchases are in large enough 
quantity to avoid additional manufactur- 
ing costs, but it is highly desirable that 
the threads be uniform to avoid diffi- 
culties in pin fit. In general, standardi- 
zation on a national scale is feasible and 
very desirable when applied to basic 
principles, quality requirements, nomen- 
clature, methods of test, ratings, and 
those quantitative details or dimensions 
which promote interchangeability of 
parts and interworking of apparatus. It 
is very difficult and the desirability is 
questionable when applied to details of 
design and dimensions which are restric- 
tive but not evidently essential. The cri- 
terion in any case should be ultimate 
economy. 

There are a large number of agencies 
in this country which are promoting 
standardization on a national scale. To 
mention a few of these with which most 
of you are familiar—the A.I.E.E., 
A.S.M.E., A.S.C.E., A.S.T.M., U. S. 
Gov’t Bureau of Standards, the Navy, 
the Army, E.E.I., and many other trade 
and professional associations. Most of 
these center their activities in the Ameri- 
can Standards Association (A.S.A.). 
The A.S.A. is a federation consisting of 
56 national organizations, including 
technical societies, trade associations and 
departments of the Federal Government 
and about 1800 individual company 
members. Its function is the preparation 
and issuance of official national standards 
of all kinds, covering a wide field from 
building codes to surgical gauze. Some 
3000 individuals representing 500 or- 
ganizations are members of subcommit- 
tees working under its procedure. A 
total of 357 national standards have 
already been approved by the A.S.A., 
33 of them during the past year. 

The method of procedure in formu- 
lating a standard under the A.S.A. is as 
follows. The work may be initiated by 
any member organization. If approved 
by the Standards Council, which is the 
administrative committee which has final 
supervision under the Board of Directors 
of all Technical Work of the Commit- 
tee, the project is assigned to the spon- 
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sorship of a Sectional Committee or in 
some cases of one of the member organ- 
izations or a group of such organiza- 
tions. This sponsor proceeds to tormu- 
late the standard by cooperative effort 
of all interested parties, often by Tech- 
nical Subcommittees on which such 
varied interests are represented. Once 
formulated, the standard passes through 
the Sectional Committee, the Electrical 
Standards Committee in the case of elec- 
trical standards (this being an admin- 
istrative committee supervising all elec- 
trical standards, under the Council), 
and the Standards Council, a ballot be- 
ing taken in each case. The intention is 
that when finally approved it shall have 
had full consideration by all interests 
which are concerned with its manufac- 
ture or use. 

The E.E.I. is a member of the A.S.A., 
forming, with the A.E.I.C., the Electric 
Light and Power Group. As such it is 
well represented on all standardization 
projects within its scope and also on the 
Electrical Standards Committee, the 
Standards Council and the Board of Di- 
rectors. It should be understood that 
the E.E.I. does not issue its own stand- 
ards, although this is sometimes thought 
to be the case by those not well ac- 
quainted with its policy. Besides cooper- 
ating in national standardization work 
of the A.S.A., it is within the province 
of the E.E.I. to work up suggested 
standards and specifications for the pe- 
culiar benefit and use of its own mem- 
bers. Some of these may eventually find 
their way into A.S.A. as proposed na- 
tional standards which have the approval 
of the Power Industry. Others may be 
of such restricted nature that they will 
be only offered as suggesions for the use 
of individual companies in the prepara- 
tion of their standards and specifications 
for their own intra company use. 

The Standards and_ Specifications 
Group of the Transmission and Distri- 
bution Committee was organized to look 
after any work of this nature which may 
fall within the province of this Commit- 
tee. The objectives of this group are— 

1. To assist in projects being carried on 
by the A.S.A. We have appointed members 
of this group to keep contact with each ac- 
tive major project of this nature, reporting 
to the Committee anything which may be of 
interest and giving assistance in the collec- 
tion of information or recommendations 
when requested. Some of these men are also 
members of the corresponding A.S.A. Sec- 
tional Committee or Technical Subcommittee. 
We are thus keeping in touch with the work 
being done on Weatherproof Wire, Gal- 
vanized Strand, Underground Cables, Over- 
head Transmission Cable, Poles, Fuses, etc. 
In the case of fuses, Mr. C. C. Cornelius is 


March, 1937 


now collecting information from the Commit- 
tee as a basis for recommendations for im- 
provements in the standards which have al- 
ready been adopted. In the matter of poles, 
we have cooperated with the American Wood 
Preservers Association in formulating their 
standard for preservative treatment of pine 
poles, a final change in wording being now 
in process as a result of a recommendation 
formulated at our last meeting. 

2. To prepare suggestions for standards 
and specifications which are acceptable to 
our own industry. These are primarily in- 
tended for the use of member companies set- 
ting up their own standards but may in 
some cases be suitable for A.S.A. considera- 
tion. We have just put out by ballot a sug- 
gestion for specifications on porcelain pin 
type insulators which is quite a new depar- 
ture in this field but has the approval of all 
the major manufacturers. We have another 
one covering bolts and nuts practically 
ready for final ballot and several more on 
other hardware items in process of produc- 
tion. Considerable work on one for cross 
arms has been done. Quite a large number 
of suggested specifications were formerly 
issued by the N.E.L.A. As fast as possible 
the more important of these will be taken up. 

3. To assemble information on what may 
be considered good practice even where 
definite standardization is not feasible. Of 
this nature is a report being prepared on 
pine poles and their treatment which is in- 
tended to give as much information as pos- 
sible on this subject for the assistance of our 
members in deciding such questions as the 
proper penetration requirements and inspec- 
tion procedure for their use requirements. It 
is hoped that this type of work can be car- 
ried out in other fields later when some of 
the more specific specification projects have 
been completed. 

4. To encourage the general use of stand- 
ards which have been adopted or suggested. 
Very little of a specific nature has been done 
in this regard as yet by the present group. 


In all its work it has been attempted 
to observe the principles which have 
been mentioned, especially to direct ef- 
fort to those projects which promise 
eventual economy to the industry and to 
cover them only in such detail as is 
essential and will be likely to have gen- 
eral acceptance. 

It has been the object of this paper 
to outine the chief advantages of stand- 
ardization, the fundamentals which 
should be observed in carrying it out, 
the agencies which are now working on 
it nationally and to explain the part 
which is being played by our own Com- 
mittee. The scope and limitations of 
standardization are quite well expressed 
in a condensed form in the dictionary 
definition, that a standard is “any meas- 
ure of extent, quantity, or value estab- 
lished by law or by general usage or 
consent.” The emphasis should be on 
the last phase. A standard becomes a 


real one only when arrived at by general 
consent and adopted by general usage. 
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Standards and Specifications From the 
Manufacturers’ Point of View 


By B. M. Smalley 


Vice-President, Joslyn Manufacturing & Supply Company 
Presented at a meeting of the Transmission and Distribution Committee, E.E.I., Philadelphia, Jan. 21, 1937 


HAVE been asked to give you the 
I viewpoint of a hardware manu- 

facturer on standards and speci- 
fications, particularly regarding the 
proposed reconsideration of the old 
N.E.L.A. specifications. I am sure that 
all the manufacturers of our type of 
material will cooperate in every way 
with the committee and help to speed 
this work to an early conclusion. 

I have worked with Mr. E. V. Sayles 
during the past year, and from him I 
gather that it is the intent of the com- 
mittee to simplify the specifications as 
much as possible and to consider only 
those specifications which are found to 
be useful. On some items the advisabil- 
ity of attempting standards at all is open 
to question. 

There are about 47 specifications 
which come strictly under the classifica- 
tion of pole line hardware. About ten 
of these specifications have already been 
taken care of in the new tentative speci- 
fication covering the several types of 
bolts. This specification, with a few 
changes, will undoubtedly be acceptable 
to all the pole line hardware manufac- 
turers. The changes I speak of should 
not make the specification less useful. 

Possibly thirty of the remaining old 
specifications should be revised and new 
drawings made. It would seem as 
though this could be handled by having 
your standards committee direct a letter 
to all of the hardware manufacturers 
asking for their recommendations. The 
recommendations of the several com- 
panies could be made to a central source 
and agreed upon before the final report 
is made to your committee. 


In this connection, in making up new 
specifications it should be noted that the 
old specifications had one fault in that 
they called for structural grade steel for 
the entire list. On nineteen of these 
specifications it is general practice, we 
believe, to use structural grade steel, and 
the proper designation of this grade is 
ASTM A7-34. On the balance of the 
items, a simple yet satisfactory specifica- 
tion could be written, calling for 
ASTM AI107-33 Open Hearth, the 


proper grade to be selected by the man- 


ufacturer to meet the requirements of 
the job. This specification, calling for 
Commercial Quality Hot Roiled Bar 
Steels, includes fifteen grades of Open 
Hearth steel, which will cover all of 
the requirements for those items which 
are commonly not supplied in structural 
grade. 

I am sure that the various suppliers 
of pole line hardware would like very 
much to see all of these useful specifica- 
tions revised, for several reasons, i.e., 


1. Standards do eliminate criticism of the 
manufacturer, which is often unjustified. 
Many items of hardware are required to fit 
items of line material which the hardware 
manufacturer does not make and has no con- 
trol over; as an example, lead thread steel 
pins, which are required to fit porcelain in- 
sulators. Yet, until recently, when a uni- 
form set of gauges was distributed to the 
industry, there was no way of insuring this 
fit. Our company, for one, had quite a little 
trouble, but now I believe all of the hard- 
ware companies are using these gauges and 
the insulator manufacturers have agreed to 
make their insulators so that they will fit 
pins which in turn come within the limits 
of the gauges. 

2. Standards could be made to eliminate 
needless duplication. Possibly over a period 
of years there will be many eliminations, but 
at the present time it is of interest to note 
that we are carrying in stock 3,700 items of 
line material. Many of them are probably 
needless duplications. As an example, we 
have two complete stocks of cross arm braces 
in all of the various lengths. The difference 
between these two stocks is in the width and 
thickness of the bar and the carbon content 
of the material. The one is standard with 
both the AT & T Company and Western 
Union Telegraph Company and is used by a 
great many power companies. It is slight'y 
lighter in weight and therefore sells at about 
10 per cent less than the other, which is made 
in accordance with the N.E.L.A. specifica- 
tions. Both fill the needs of service satis- 
factorily and have about the same tensile 
strength, and in my opinion one stock should 
be eliminated in favor of the other. 


If the foregoing work were completed 
there would still remain a great many 
items not covered by specification, which 
are manufactured and sold in consider- 
able volume. Many of them fall in the 
class of specialties, wherein the product 
offered by one manufacturer nearly 


always differs to some extent from that_ 


of the others. It would probably be 
impractical to try to standardize a great 
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many of these items, and would prob- 
ably be unnecessary and undesirable to 
do so. However, there should be some 
code or set of rules worked out in a 
very simple manner which could be used 
for ready reference, that would cover 
certain of these items. The items I refer 
to are those that are used in connection 
with other items to make an assembly. 
As an example, secondary racks, 

Now, secondary racks are one of the 
outstanding items in which the products 
of one manufacturer differ greatly from 
those of another. To my, way of think- 
ing, it would be exceedingly difficult 
to cover all of the satisfactory types of 
racks by means of a specification or draw- 
ing, but it would be very easy to cover 
the one important point, and that is the 
standardized piercing of the end mount- 
ing holes on these racks. The various 
vellow pine pole companies that, are re- 
quired to drill their poles before creosot- 
ing to accommodate these secondary 
racks, could then standardize on their 
pole drilling, which certainly would seem 
to be a step forward. I realize, of 
course, that the old N.E.L.A. specifica- 
tion covered this, but nevertheless we 
have had cases of trouble showing that 
the poles are not drilled according to 
N.E.L.A. snecification. I would sug- 
gest the following: 


“The center to center distance of the end 
mounting bolt slots of a 3 wire 8 in. spacing 
extended type secondary rack shall be 23% 
in. The slots shall be 1% x 11/16 in. 


It 1s otten general practice tu assemble 
two pieces of hardware to make one 
complete unit, which sometimes results 
in difficulties. For examp}:, an eyebolt 
or eyenut may be used with a clevis type 
dead end insulator to make a conductor 
deadend assembly, which means that the 
eye of the clevis must pass-through the 
eye of the eyebolt or evenut. Without 
standardization it could be easily impos- 
sib'e to make an assembly of this, kind 
if the parts were boucht from two man- 
ufacturers. It would be a simple matter 
to standardize this to the extent that 
clevis eyes and other devices used in con- 
nection with evebolts and eyenuts shall 
have a max’mum diame*er and width. 
With this in mind, the designing room 
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should have no trouble keeping this type 
of material standard. We have designed 
such items for use with our eyebolts and 
eyenuts which cannot be assembled with 
the same article from another manu- 
facturer. 


Another subject that comes to mind 
is that all of the hardware manufactur- 
ers are called upon to supply and carry 
in stock a very large number of strain 
insulator clevises of various widths and 
lengths. This is in spite of the fact that 
there is now a specification covering six 
strain insulators and only three clevises 
which will accommodate all these in- 
sulators. All the insulator companies 
cannot be following the specifications 
because we are selling and carrying in 
stock fifteen sizes of clevises, each of 
which is carried in a light and heavy 
type, and also an eye type, making a 
total of about 45. If this was standard- 
ized so that a No. 502 insulator must 
make a good mechanical fit with a strain 
insulator clevis of a certain width and 
length dimension, and all of the power 
companies agreed to order their strain 
insulators from companies who would 
comply, it would be of considerable ad- 
vantage to the hardware companies and 
it would certainly be of value to the 
power companies. 


A considerable portion of the anchor 
rods now being used are of the thim- 
bleye type. It would be well to make 
up a set of rules governing the maximum 
sizes of wire strand to be used with these 
thimbleye rods, for example: The pres- 
ent 5@” thimbleye rod has a 14” open- 
ing which will accommodate wire 
smaller than %4”. We have com- 
plaints because the 54” rod, which has 
a yield point of around 10,000 Ibs., will 
not accommodate 14” strand, which in 
the specification grade, has a breaking 
strength of 25,000 Ibs. 

There are probably many more things 
that cowd be agreed upon and which 
would be very useful. Possibly many 
of you have had some instance where 
one article would not co-ordinate with 
another. 

In closing, it might be well to bring 
out the point that while the manufac- 
turers are very much interested in work- 
ing out standards and seeing them 
adopted, they would be a great deal 
‘more interested if the standards which 
are adopted are actually used in all cases 
‘by those consumers in the industry who 
actually prescribe the materials which 
care used. 
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SALES—ELECTRIC REFRIGERATORS 


(Household Models Only) 


MONTH OF DECEMBER AND TWELVE MONTHS OF 1936-1935 


Total United States 
| ARSE ies. ei ep deeeted 
New Hampshire 
L.A ee ree 
Massachusetts 
Rhode Island .............. 
Connecticut 


Total New England .......... 


New York 
New Jersey 
Pentisylvania soos 25. ici sie 


Total Middle Atlantic ........ 


Indiana 
Illinois 
Michigan 
Wisconsin 


Total East North Central 


Minnesota 
lowa 
Missouri 
North Dakota 
South Dakota 
Nebraska 
Kansas 


Total West North Central .. 


Delaware 
Maryland 
District of Columbia 
Virginia 
West Virginia 
North Carolina 
South Carolina 
Georgia 
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Total South Atlantic . 
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Tennessee 
Alabama 


Mississippi 


Total East South Central ..... 
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Oklahoma 
Texas 
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Montana 
Idaho Eien 
meee: 6252 eS. 28S 
Colorado 
New Mexico 
Arizona 
Utah 
Nevada 


Total Mountain 


“Washington 
Oregon 
California 


Total Pacific 


(Figures based on report issued by the National 





























Month of Month of 
December December 
1936 1935 
123,208 75,904 

421 138 
357 131 
214 88 
6,485 3,293 
826 200 
2,036 630 
10,339 4,480 
13,801 10,857 
5,946 3,996 
10,025 7,958 
29,772 22,811 
8,801 4,673 
3,351 1,381 
7,337 6,917 
9,411 5,199 
2,810 1,205 
31,710 19,375 
1,510 1,457 
733 344 
3,327 1,912 
218 137 
295 143 
1,085 715 
1,082 497 
8,250 5,205 
221 224 
2,325 975 
1,064 285 
1,724 1,486 
1,219 551 
1,032 618 
576 416 
810 1,156 
1,885 987 
10,856 6,698 
1,896 827 
2,237 691 
1,714 1,862 
522 (34) 
6,369 3,346 
609 54 
947 538 
1,353 308 
4,147 1,508 
7,056 2,408 
254 170 
410 178 
332 ‘60 
701 703 
203 69 
298 109 
634 104 
(124) 137 
2,708 1,530 
1,604 702 
1,747 682 
12,797 8,667 
16,148 10,051 
























































Month of Twelve Twelve 
November Months Months 
1936 1936 1935 
78,265 2,079,535 1,590,023 
24 7,466 7,963 
75 6,616 5,807 
46 4,583 3,552 
2,229 81,538 66,972 
441 10,569 8,196 
1,148 35,219 24,767 
3,963 145,991 117,257 
11,057 244,315 196,441 
3,987 89,886 70,344 
5,765 189,109 129,654 
20,809 523,310 396,439 
5,188 136,940 99,266 
2,290 58,578 40,488 
7,411 152,337 118,321 
5,202 106,677 69,942 
1,392 35,458 26,928 
21,483 489,990 354,945 
1,741 29,315 22,927 
929 30,286 25,515 
2,570 64,905 48,289 
270 3,403 4,205 
140 5,253 5,363 
921 18,219 17,441 
1,067 24,184 20,156 
7,638 175,565 143,896 
84 3,965 3,463 
360 23,284 22,853 
374 19,622 12,376 
1,040 32,351 23,599 
537 25,018 16,574 
1,019 37,612 26,710 
421 18,334 13,616 
2,127 34,072 29,707 
2,160 31,145 28,584 
8,122 225,403 177,482 
776 27,714 18,634 
867 32,018 26,158 
600 23,460 24,528 
123 11,389 7,393 
2,366 94,581 76,713 
360 11,907 10,352 
324 20,607 15,672 
691 20,809 17,890 
2,340 $3,088 66,324 
3,715 136,411 110,238 
189 9,207 6,574 
225 9,607 7,336 
80 3,252 2,529 
957 15,389 12,546 
73 3,959 3,437 
53 6,236 5,903 
151 11,967 7,618 
92 2,728 2,016 
1,820 62,345 47,959 
1,785 34,448 23,315 
1,377 22,691 15,482 
5,187 168,800 126,297 
8,349 225,939 165,094 


Electrical Manufacturer’s Association.) 
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The World Power Conference Papers 


on Rural Electrification 


LTHOUGH late in the program 
A of subjects for discussion before 
the recent World Power Confer- 
ence the papers on Rural Electrification 
provided an informative exposition of an 
important topic. Thirteen papers dealing 
with rural electrification in more or less 
detail were presented. ‘The social and 
economic significance of it is discussed 
in the papers from Hungary, Denmark, 
The Netherlands, Great Britain, France, 
Germany, Switzerland, Czechoslovakia, 
Belgium, Austria, and the United States. 
At the outset it should be observed that 
the foreign papers represent solely the 
densely settled and more stable popula- 
tions of Europe. In addition brief state- 
ments relating to Canada and Italy were 
presented in the discussion. 

The social importance of pre 
electricity to the farmers was stressed by 
practically all the authors. Due to chang- 
ing world conditions practically every 
country has experienced a shift of popu- 
lation from the rural areas to the urban 
areas. Some authors believe that the 
stabilizing of the rural population is of 
major social importance and that the 
availability of electricity, with its pos- 
sibilities for reducing the labor required 
for the performance of tasks both on the 
farm and in the home combined with in- 
creased opportunities for entertainment 
and cultural life through the radio and 
later through television, will do much 
to accomplish this objective. 

Unfortunately there is no generally 
accepted understanding of a “farm” or 
a “rural area.” In France as well as in 
most of the continental countries the 
farmers live and house their cattle and 
stock in small communities and go daily 
to the nearby acres to carry on their 
tasks of raising crops and grazing cattle. 
The vast difference in supplying indi- 
vidual electric service under these condi- 
tions compared to rendering such service 
to farmsteads as they are known in the 
United States, Great Britain or Canada 
is readily apparent. These differences 
are, of course, very great in different 
parts of a single country. For example, 
a ranch in the great plain states of the 





*In Europe the entire harvest is carried into the 
barn and the thrashing done by the farmer through- 
out the winter months. 


United States contains thousands of 
acres, whereas in Southern California an 
orange grove, or a chicken farm of one 
acre is known as a ranch. Germany with 
her dense population claims central sta- 
tion electricity as being available to 80 
per cent of the agricultural units. How- 
ever, much remains to be done to supply 
the remaining 20 per cent which are 
widely scattered and will require lines 
of considerable length. 

The earliest rates were either simple 
kilowatt hour charges or a flat monthly 
charge based on the number of lamps 
or motors used. They were followed by 
a two part rate based on connected load 
and consumption. This type proved unde- 
sirable as the farmers were reluctant to 
increase their equipment in either lights 
or appliances, as it increased the fixed 
charge part of the bill. In many cases 
the fixed charge is now based on some 
physical character of the farm such as 
the number of acres, the number of cows, 
the assessed value of the farm, or some 
combination of these. In certain cases the 
amount of the fixed charges may be sub- 
stantially reduced by having the custom- 
ers pay at the beginning all or part of the 
construction costs. In some cases this 
has proved to be much more satisfactory 
to the farmers than the paying month-by- 
month of the higher costs. 

The question of amount of use is a 
universal problem. The supply of cur- 
rent for lighting alone has proven un- 
economical. The use of motors for 
thrashing,* ground water pumping, etc., 
is universally encouraged and is being 
generally accepted. Electric soil heating 





is finding some favor. Electric plowing 
does not seem to find great favor in any 
country. Electric cooking, water heat- 
ing, mash boilers, etc., are being accepted 
although the initial costs limit their use. 
The electric refrigerator seems to receive 
little attention in European countries 
and there is little attention given to 
minor appliances. 


AUSTRIA 

Austria as constituted following the 
World War has an area of 32,369 sq mi 
with a population of 6,759,062. About 
30 per cent of the population is de- 
pendent upon agriculture. In 1930 
4,911,724 acres were under cultiva- 
tion and produced crops worth about 
$35,700,000. The economic plight ex- 
perienced by Austria following the 
World War has been equaled by few 
countries in the World’s history. 

Little information is given to judge 
the extent of rural electrification. Ac- 
cording to the report by the Association 
of Electric Plants the consumption varies 
between 2 and 17.5 kwhr per acre, or 
135 to 410 kwhr per customer, per an- 
num. Customers may be required to 
contribute between 500 and 1000 schill- 
ings ($93.50—$187.00) towards the 


construction of the facilities. 


BELGIUM 
Belgium has an area of 11,752 sq mi 
and a population of 8,213,449. Of the 
total area of 7,519,668 acres, 4,526,180 
are under cultivation; 39.8 per cent be- 
ing in cereals and 41.1 per cent in forage. 
Electric supply in Belgium is pro- 








TABLE I—ELectric SUPPLY IN BELGIUM 





Average 
No. of Population Population 
Electrical Systems Communes Served Per Commune 
Urban Systems developed by private utilities. . 90 1,750,000 19,400 
Rural Systems developed by private utilities... 1,904 4,150,000 2,180 
Urban Systems developed by publicly owned 
RINNE © 5: occa oaclvnetadis aka cicpeeein seen 34 1,306,000 38,400 
Rural Systems developed by publicly owned 
MENON. i cccsn dipsid Duniiy Ss SA es he 8 0see 164 234,000 1,420 
Rural Systems developed by associations of 
ESOP POD OE SCOTT OEE 445 $20,000 1,840 
Rural Systems receiving energy from high ten- 
sion lines constructed by the provincial 
EE si Ses ca oo egos Seek a De eee Ree Se ice sie et ea kree 


* These last systems are included in the two preceding categories. 
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vided largely by private companies al- 
though there are a few associations of 
communes. Provincial authorities have 
given some help in connection with the 
electrification of certain rural districts. 
On the basis of incomplete figures it is 
estimated that only about 11 per cent of 
the houses which are within reach of dis- 
tribution lines do not take service. In ad- 
dition there are 5.5 per cent of the homes 
in Belgium which are not reached by 
existing lines. 

There remains in Belgium only 35 vil- 
lages, with an average population of 400 
inhabitants, without a distribution sys- 
tem. This result has been reached with- 
out financial help from the Government. 
Rural communes often show minimum 
values of consumption of 15 kwhr per 
inhabitant per year. 

According to the report by the Asso- 
ciation of Electrical Developments the 
organization of the electric supply in 
Belgium is shown in Table I. 


CZECHOSLOVAKIA 

Czechoslovakia, a country of central 
Europe about 600 miles long and 50 to 
100 miles wide, has an area of 54,207 
sq mi with a population of 14,729,536. 
Forest cover 11,585,232 acres (44 per 
cent of the total). Agriculture is highly 
developed largely in small units. Of the 
1,648,604 agricultural holdings in 1930, 
86.5 per cent were below 25 acres in 
size and the land aggregated 43 per cent 
of the total area. 

Rural electrification in Czechoslovakia 
has been subsidized by the Government 
since 1924. Since 1927 special laws have 
been passed granting subsidies to com- 
munities and publicly owned electric 
power companies for the carrying out of 
the systematic electrification of the coun- 
try. Up to the present 351 million 
Czechoslovakian crowns ($12,300,000) 
have been granted for this purpose and 
this has caused the number of electrified 
communities to be raised to 58 per cent 
and the total number of consumers to 
80 per cent of the total population of 
the Republic. Mr. Tomanek’s report 
does not give any information on rural 
consumption. 


DENMARK 
Denmark has an area of 16,570 sq mi, 
with a population of 3,550,651. The 
country consists of low undulating plains 
and has attained great agricultural pro- 
ductivity. About 76 per cent of this 


total area is under cultivation and 35 per 
cent of its population obtains its living 
from farms. Ninety-two per cent of the 
farmers own the land they cultivate. 
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About 1890 Professor laCour con- 
ducted experiments at the Askov folk 
High School, with a view of utilizing 
the force of the wind to drive dynamos 
associated with storage batteries for the 
production of current for illumination 
and minor machinery. This awakened 
the interest of the agricultural popula- 
tion in the use of electricity and a num- 
ber of such plants were developed. Al- 
though no data as to the percentage elec- 
trification is given a map included in the 
report indicates that electricity is widely 
available in the rural areas. According 
to the President’s inquiry on cooperative 
enterprise: “Today it is estimated that 
85 per cent of all rural farms and houses 
are wired.” 

According to Mr. Faaborg-Ander- 
son, General Secretary of the Electricity 
Commission, Denmark has a total of 487 
public electric plants with an installed 
capacity of about 530,000 horsepower, 
140 of these plants supplying towns only, 
or supplying the town and surrounding 
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district. Three hundred and forty-seven 
are purely rural power stations supply- 
ing direct current. Much of the elec- 
tricity supply is direct current in the 
older parts of the towns. The trans- 
former capacity in the towns is only 
144,500 kv-a, the transformer capacity of 
the surrounding districts is 267,500 kv-a 
distributed over 4,200 transformer sta- 
tions. The rural supply transformers 
generally have a capacity of 20 to 75 
kv-a. With regard to the distribution 
lines supplying districts around towns 
and the supplying of rural districts it is 
stated that there are high tension over- 
head lines to a total length of 10,800 
kilometers, 24,000 kilometers low tension, 
alternating current distribution overhead 
lines, and 4,650 kilometers of direct cur- 
rent overhead lines. These direct cur- 
rent lines are apparently associated with 
the 347 rural dc stations and supply all 
area within a few miles of the station. 
The number of connected lamps to be 
supplied is about 4.7 million and the ag- 
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Expenditure for Illumination as per Tariff A 





Size of Farm 









































Middle- 
Small (25 sized (100 Large (750 
. acres) acres) acres) 
Fixed annual charges: Kroner* Kroner Kroner 
For 10 lamps at 2 kroner..... aie adihne Se 1 ee. ee 
For 40 lamps at 2 kramer. ....cccccccee cevecs ae, - wapade 
ee eM ME occ ccwkses Gerake §  ardwecea 320.00 
ee Serres ere 6.00 6.00 20.00 
Payment kilowatt-hour consumption: 
70 kwhr at 0.50 kroner...............: See eae (eens 
SAO RAORE SE:O.50 BOOKS ccs csccicccaes svance ene. ti(i‘«i www 
CE DEP UONOE ic ccccsecees cccces |  ebedec 550.00 
Total payment for consumption; for 
EE ER eee 61.00 221.00 890.00 
Other annual expenses: 
Payment of interest and writing off on 
NE. Waa iy tries cnvic see a kee 20.00 82.00 400 00 
ee 9.00 25.00 100.00 
Total expenditure for illumination 90.00 328.00 1,390.00 
=" Kroner = 22 cents. 
Tasie III—Denmark 
Expenditure for Illumination as per Tariff B 
Fixed annual charges: 
Charge: 20 kroner + 1 kroner per 
SU GING 6 asi evescsevasinc .. 30.00 60.00 320.00 
For hire of meter (meters)............ 6.00 6.00 20.00 
Payment kilowatt-hour consumption: 
70 evr at O08 bromer. .....cesesesss Se re a 
ee a 8S ne eee ee a eee 
i PO PORE sc csc acccccess, Avaaee — ambens 88.00 
Total payment for consumption; for 
RS rere 41.60 87.60 428.00 
Other annual expenses (as per tariff A).... 29.00 107.00 500 00 
Total expenditure for illumination. 70.60 194.60 928.00 
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gregate horsepower of electric motors is 
625,000. 

The earlier supply from the direct 
current wind power stations was 65 volts 
but this has largely been increased to 220 
volts. The alternating current supply is 
largely standardized at three-phase 220- 
380 volts. The primaries are mainly 10 
kv, although there is a small amount of 
4to6kv. The transmission is 50 kv in 
the eastern part of the country, so as to 
interconnect with Sweden and 60 kv in 
the southwestern part of the country to 
interconnect with Germany. 

Different forms of organization are 
used for the electricity supply. The most 
popular seems to be a cooperative en- 
deavor between the towns and the sur- 
rounding rural territory and relatively 
large transformer associations. Other 
forms have developed but the working of 
these have proved to be attended with 
drawbacks. The small cooperative as- 
sociations seem to present serious d.fficul- 
ties both for their consumers and for 
their operation. 

According to the report there are vari- 
ous forms of tariffs in use and in the 
preparation of these, regard has been 
paid in each particular case to the special 
conditions of the district to be supplied. 
A tariff, form A which was formerly ex- 
tensively used, and is still used by a large 
number of undertakings supplying rural 
districts, is based on connected load and 
kilowatthour consumption. A newer 
form tariff B, which is now used by one 
of the large companies situaied in a 
region of average fertility with favorable 
electricity prices is based on a fixed 
charge for supply plus a cha:ge depend- 
ing on the size of the farm supplied. The 
accompanying tables (Tables II-V, inc.) 
are taken from this report to show the 
annual sum paid for the electricity sup- 
ply and also the total annual cost to 
the consumer including interest, depre- 
ciation and upkeep of the installation of 
lamps and motors. 

From the tables it will be seen that 
the total amount charged by the elec- 
tricity company per annum for illumina- 
tion and power (motor) consumption 
according to tariffs A and B are, re- 
spectively : 


Tariff A Tariff B 

Farm Kroner Kroner 
are ee 218.50 107.60 
RY ODER ss 055 cies 733.50 291.20 
We MOORS 4 is ccs 3,959 00 1,760.00 


from which an impression can be ob- 
tained of what the differeace in payment 
can be in the various parts of the coun- 
try, and that it is only in districts where 
electrici-y facilities are specially favor- 






































EDISON ELECTRIC INSTITUTE BULLETIN Page 81 
Taste IV—DENMARK 
Expenditure for Power Supply as per Tariff A 
Size of Farm 
Middle- 
Small (25 sized (100 Large (750 
: acres) acres) acces) 
Fixed annual charges: Kroner Kroner Kroner 
Payment on land value (14,000 kroner) 
St- 2 KoOner: HOt EDWG ox... 5-506c.0s000 re er ee 
Payment on iand vaiue 000 kroner) 
ep ee ee | | a Peo 
Payment on land value (300, 000 kroner) 
eT EEE Gc cwisaeas Sbacas Galgagia 600.00 
Payment on motors: 
5 horsepower at 4 kroner.............. eee.  Seaneee, | oC) setae 
10 + 2 horsepower at 8 and 4 kroner... ...... ee. |. Rhea 
30 + 15 + 5 X 2 hocsepower at 8 and 
EE <i55 Gastar ee rsa ewks: teehee - ~ — Seeeum 420.00 
For hire of meter (meters)........... 12.00 12.00 24.00 
Payment kilowait-hour consumption: 
For 500 kwhr = 150 at 0.30 + 350 at 
Bb andubid- and bied Osa Reba Meg ia La catoia prea « 97.50 
For 1,470 kwhr = 600 at 0.30 + 870 at 
NE PKK SL ERO eRe A! 6.64.00 CS eer 
For “og kwhr = 4,500 at 0.30 + 4,500 
SRiAG -ccl ATOR S dee Ciao 2,025.00 
Total payment for consumption for 
UE s.0:5.510s RoR ea h aieleareinn 157.50 512.50 3,069.00 
Other annual expenses: 
Payment of interest and writing off on 
installation and motors ........... 48.00 88.00 240.00 
Upkeep of installation and motors...... 20.00 30.00 150.00 
Total expenditure for power... 225.50 630.50 3,459.00 
TasLe V—DENMARK 
Expenditure for Power Supply as per Tariff B 
Fixed annual charges: 
Charge: 2 kroner per hectare.......... 20.00 80.00 600.00 
For hire of meter (meters)............ 6.00 6.00 12.00 
Payment kilowatt-hour consumption: 
$00 kwhr at 0.08 kromer.............. es» rede 
1,470 kwhr at 008 kroner...........225 seeees ee | a 
OOO Ewhr Bt DOE RISE. cick cee | eat 720.00 
Total payment for consumption for 
DOWEE 640d cscs. cecerccesceces 66.00 203.60 1,332.00 
Other annual expenses (as per Tariff A).. 68.00 118.00 390.00 
Total expenditure for power....... 134.00 321.60 1,722.00 




















able, and where the companies apply a 
reasonable tariff policy that agriculture 
can be offered so favorable conditions of 
payment as under tariff B. 





Note: 1 Kroner = 22c. 


FRANCE 

France has an area of 212,659 sq mi, 
with a population of 41,928,851. Of this 
area 54,755,528 acres are devoted to 
crops; 27,193,898 acres to meadows or 
pastures; 3,912,430 acres to orchards 
and vineyards; 25,830,407 acres to for- 
ests; and 11,281,000 acres as waste or 
uncultivated land. The average farm 
unit is 24 acres and there are 5,500,000 
farm properties. 

According to the report of M. Preaud, 


Director of Rural Electrification for the 
Minister of Agriculture of the French 
Republic, rural electrification started 
about 1919. At that time electrical dis- 
tribution was well developed in ‘the 
towns, industrial centers and the most 
favorably situated small areas. There 
remained a population of about 15,300,- 
000 to be reached by the rural electrifica- 
tion program. By January 1, 1936, the 
program had brought electricity within 
the reach of slightly less than three-quar- 
ters of these. The remaining 4,000,000 
for whom lines have not yet been built 
include farms in isolated regions and in 
regions which are difficult to connect. 
M. Preaud states that due to the wide 
variation in conditions, it is difficult to 
give significant average values indicative 
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TasLeE VI—SomeE REsuLTs OF RURAL ELECTRIFICATION DEVELOPMENT IN FRANCE Durinc 1934 








*Including both high and low voltage lines. 


Connected Capa- 
city per Inhabi- 


Annual 
Consumption per 








Num- tant Served Inhabitant Served 
ber of + cee Yt: 
Number of Sub- Light- Light- 
Inhabitants scrib- ing and ing and 
Name of = A ~ ersper House- Small House- Small 
Cooperative Date Served 100In- holdAp- Mo- hold Ap- Mo- 
Service perkm _habi- pliances tors pliances tors Total 
Started Total Served ofLine* tants Watts Watts Kwhr Kwhr Kwhr Notes 
Société d’intéret collectif Region of intensive 
agricole de Pithiviers,}1922 ........... 40,844 40,200 52 19 100 62 15.9 cultivation and agri- 
96 communes. cultural industry. 
Syndicate intercommunal Region of intensive 
du Santerre (Somme), >1926 ........... 12,260 9,280 59 19 73. «65 25 16 50 cultivation of sugar 
41 communes beets. 
Regie du syndicat inter- 
communal d’Electricite | 1924 and succeed- Region of average and 
du departement de la ing years ..... 174,766 142,300 38 21 SS... 3a 18.5 4.5 sparse cultivation. 
Vienne, 246 communes. 
Syndicat de Fontain le 
Dun (Seine Inferieure), >1925 ........... 5,958 5,300 51 17 58 34 14.5 7 30 < Grain Region. 
15 communes. 
Syndicat de Varzy (Nie- 
vre), 16 communes. BM Sage g clbac 7,900 7,360 42 24 84 30 12 a 16 + Grazing territory. 
Syndicat de Nuits-St.] Old system with 
Georges (Cote-d’Or). comparatively re- nen of vineyards. 
cent extensions 3,400 3,400 78 30 58 44 23.4 2.4 
"ee ‘a Nord), 18 bs <r 35,117 24,000 52 18 26 «(1 7.3 7 aera 
» 49° ing years ..... : . 8 i 
communes. _ re 0 8 tory with high rates. 
Regie 9" atongane de} 1922 and succeed- Valley of the Alpe— 
Seyssel (Haute Savoie), (ing years ..... 17,504 17,350 33 23 57 85 31 3 $7) Very low rates. 
40 communes. 








of results obtained. Table VI shows cer- 
tain results which he presented for se- 
lected cooperatives in various areas rep- 
resentative of a range of conditions. It 
will be observed that in this table the 
term “served” is employed in the sense 
of distribution lines available to serve. 
From the information given on the num- 
ber of subscribers per 100 inhabitants, 
values have been derived for the annual 
consumption per subscriber. These data 
are given in Table VII. 





TasLe VII—FRANcE 
Annual Consumption per Subscriber 
(Derived from Table VI) 





Cooperative Total Kwhr 
Ee Fee ay Cae eee 164 
RI Sook Coneiacaiaiadh Sagiiré ae sa ae 200 
Wee 825.6 e ee! tS LURE 89 
Fontain le Dun.................. 157 
NE ahi abe A g-4 55 2 on bic Bia bleh. +2 62 
Nuits-St. Georges................ 110 
gees PE Sa SSS aie 30 
ND sh. 515-46. LR epi sarieid oaaine ie cots 246 





Rural electrification has proceeded on 
the basis that the private electrical in- 
dustry constructs the generating plants, 
most of the high voltage transmission 


lines, a part of the lower voltage trans- 
mission lines serving distribution centers, 
and the distribution systems serving 
towns of some importance. On the other 
hand the rural distribution systems and 
the lower voltage transmission lines con- 
structed to serve them have been con- 
structed by individual parishes or com- 
binations of parishes with the benefit of 
subsidies from various sources. Mr. 
Preaud points out that “from the start 
it was evident that the development of 
rural distribution would not be possible 
if the capital expenditures necessary for 
this establishment had to be entirely 
supported by the receipts from the sale 
of current.” Table VIII indicates the 
sources of the subsidies and the relative 
percentage of the funds obtained in this 
manner and by loans. 

Up to the present time the State has 
supplied 3,000,000,000 francs* in the 
form of subsidies and 560,000,000 
francs in the form of loans at reduced 
rates of interest. 

It has been general practice to use 
separate meters for lighting and for 
power for small motors. Rates per kilo- 


watt-hour vary from one to four francs 


for lighting and from .5 to 2.5 francs 
for power. In most cases they have aver- 
aged about 2.5 francs for lighting and 
from 1.5 to 2 francs for power. ‘There 
has been a tendency in recent years to 
adopt promotional type rates using a 
single meter for the electricity consumed 
for lighting, household appliances and 
small motors. 


*1 Franc = $0.047. 








Taste VIII—Source AND PERCENTAGE OF 
SUBSIDIES IN FRANCE 





(a) Subsidies 


Per Cent 
ee ae eee aS 
From Departments ............... We 
PRO COMMGMIRGS «ooo 6k oe cceace 4.5 
From Prospective Customers ...... 8 
From Concessionnaires ...... 9.4 

63.5 

(b) Loans 
From Crédit Agricole (at 3%)..... 8.0 
From Loans Obtained siete ae 16.5 
From Various Sources ............ 12.0 
36.5 
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GERMANY 

Germany has a land area of 181,714 
sq mi, with a population of 65,959,027. 
Artificial fertilization of the land has 
been extensively used and the farms are 
highly cultivated. The total area under 
cultivation is about 71,771,428 acres. 
Of this the arable land is about 48,551,- 
603 acres; grass, meadows and pasture, 
21,421,688 acres; vineyards 202,342 
acres; orchards, market gardens, etc., 
1,745,795 acres. About 21 per cent of the 
population, or 13,195,480 persons, are 
employed in agriculture. 

According to Dr. Fisher’s report the 
supply of German rural districts with 
electric energy is largely by extensive 
transmission systems. The plants are 
partly public property, partly private, 
and partly mixed enterprises. Within the 
field of large agricultural, electric asso- 
ciations supplied from transmission lines 
still play an important part, but as a 
whole the large plants endeavor to con- 
trol the supply to the ultimate consumer 
and this practice has often proved to be 
superior to supplying service by electric 
associations, especially with regard ‘to 
the supply to the financially weak cus- 
tomers. At the present time 700,000,000 
kwhr are consumed by rural districts 
including the small trade shops within 
the districts. The number of rural cus- 
tomers, apparently including villages, 
small mills, shops, etc., is greater than 
three million and the cost of equipment 
necessary for the supply of rural dis- 
tricts has been roughly estimated at 
about 1,500,000,000 marks.* 

The report points out that the aver- 
age small farm consumes about 150 kwhr 
per year and large farms consume 2,500 
to 3,000 kwhr a vear. The average con- 
sumption is only 235 kwhr per year per 
customer. Effort is being directed to- 
wards increasing the annual consumption 
by the use of electric stoves and other 
household appliances. Although expecta- 
tion of electric utilities with regard to 
the introduction of large electric plows 
(six electric plows are in operation) 
and with regard to electric silo treat- 
ment have not materialized, the develop- 
ment of agricultural electrical consump- 
tion in general has been quite extensive 
during the past few years. 

According to Director Petri, the open- 
ing up of new fields of application for 
electrical energy on farms is desirable 
from the standpoint of the supplying cen- 
tral station as well as that of the cus- 
tomer, because current intended only for 
lighting and power service cannot be 
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supplied at paying rates, for the service 
hours of a connected load of that type 
are few. However German power plants 
have already adjusted their average re- 
ceipts, derived from selling current for 
lighting and power to farms, to their 
production cost as far as possible ; in fact, 
they often are below the production cost 
at the expense of other groups of cus- 
tomers, so that lower rates can be con- 
ceded only for service requiring little 
current during the time of the maximum 
load of the central station. Various meth- 
ods have been and are employed by Ger- 
man power plants to reconcile as nearly 
as possible the demand for low rates with 
production cost. 

The rates are largely based on a de- 
mand charge and a kilowatthour charge. 
The amount of the kilowatthour charge 
is:-determined by competition and the 
use to which the electrical energy is to 
be put. In order to be in a position to 
make allowance for the varying degree 
of electrification of the individual farms 
served in the same district, different co- 
existing kilowatthour charges have been 
introduced in connection with base rates, 
either in such a way that a rate having 
a low kilowatthour charge has, for com- 
pensation, a somewhat higher base price; 
alternatively, a rate having a higher kilo- 
watthour charge and lower base price 
may apply, or a lower kilowatthour 
charge automatically applies after a cer- 
tain normal consumption figure is ex- 
ceeded. The higher kilowatthour charge 
fluctuates from about 15 to 20 reichs- 
pfennigs* per kilowatthour and is in- 
tended for farms purchasing current for 
lighting, small power appliances, and 
household appliances, while for highly 
electrified farms, where in particular 
threshing is done electrically and where 
as a rule, electricity is used also for cook- 
ing, kilowatthour charges of 8 to 10 
reichspfennigs per kilowatthour apply. 
In order to protect customers in cases 
where there is crop failure and an effort 
is made to economize, an upper overall 
limit of 50 reichspfennigs per kilowatt- 
hour for lighting and 30 reichspfennigs 
for small power applies. 





*100 Reichspfennigs = 1 Reichsmark = 40c. 


GREAT BRITAIN 


Great Britain has an area of 88,138 
square miles, with a population of 44,- 
790,911. Of this 19,126 square miles 
is classified as arable land; 27,171 square 
miles as permanent grass; 24,732 as 
rough grazing. The total rural area is 


80,780 square miles, with a population 
of 9,481,116. 
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In England there has been national 
legislation dealing with electricity supply 
since 1882. As far as the law is con- 
cerned the undertakings operate the same 
both in urban and in rural areas. 

The report, prepared by Mr. S. E. 
Britton, Engineer and Manager, Ches- 
ter Electricity Department, does not give 
any overall information as to the extent 
of electrification in rural areas. The fol- 
lowing particulars are given for 291 
undertakings which subdivided their re- 
turns. 


291 Under- 
takings 
Premises (Great Britain) : 
Domestic (excluding farms, 
ON PORTE ip 465,391 
Farms (including farmhouses 
and farm buildings and hor- 


ticultural premises) ........ 10,528 
Shops, commercial premises, 
APES TRIER epee eee S Sey ore 61,785 
Factories, works, etc. ........ 4,678 
jo Le IRS ome eae eee 542,382 


The returns of the same undertakers 
also showed that in the urban parts of 
their areas of supply there were in Great 
Britain as a whole 3,043 premises under 
the heading “Farms, etc.” (as above), 
connected to the supply systems. 

Some rates are based on a simple kilo- 
watt-hour charge. However, the use of 
a two part rate is quite general. 

For the purpose of assessing the fixed 
part of the rate three most popular meth- 
ods are adopted: 


1—Net annual value of premises for 

local rating purposes ............ 60% 
2—Floor space of premises 
3—Number of rooms 


The electricity supply act contains cer- 
tain provisions laying down the general 
terms on which distributing authorities 
can be requisitioned for a supply of 
electricity by the owners or occupiers of 
premises. These provisions specify a 
gross revenue of 20 per cent (at the 
ordinary rates of charge in force) on the 
capital outlay involved in providing the 
supply, and generally where the supply 
can produce this ratio, financial success 
is assured. 

Details are given by Mr. Britton for 
the Chester City Council supply in rural 
areas. This council obtained authority 
from the electricity commissioners in 
1923 to extend their service to the sur- 
rounding country, and have apparently 
actively promoted rural electrification 
since that time. Table IX gives a sum- 
mary of results of the use of agricultural 
holdings in the Chester rural area. This 
appears to be the oldest and most fully 
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TaBLe IX—AGRICULTURAL HoLpiNnGs IN CHESTER RurAt ArgA, GREAT BRITAIN 
Num- Hold.ngs Percentage Average 
ber of Where Holdings of Holdings Average per 
Hold- Supply Is Connected Connected, Units per Income Holding 
Size Group ings Acres Available to Supply Per Cent Sold Holding £* £ 
Over 1 and not exceeding 5 acres... 406 1,271.50 269 141 34.73 415,479 2,947 2,623 18.6 
Over 5 and not exceeding 20 acres.. 454 4,572.75 286 160 35.20 411,792 2,574 2,389 14.9 
Over 20 and not exceeding 50 acres.. 239 9,009.75 156 92 38.50 284,527 3,093 1,389 15.1 
Over 50 and not exceeding 100 acres. 200 14,600.00 134 75 37.50 159,036 2,121 912 12.2 
Over 100 and not exceeding 150 acres 133 16,602.75 77 47 35.30 123,934 2,637 817 17.4 
Over 150 and not exceeding 300 acres 154 31,769.00 102 74 48.10 403,599 5,454 1,983 26.8 
RS BOR occ csiiveccccnsoss 115,230.25 10 10 90.90 70,625 7,062 351 35.1 
IR siktiren dabinaenipinres 1,597 83,056.00 "1,034 599 37.51 1,868,992 3,120 10,464 17.48 
os cay sadokeayees 1,590 3,056.00 523 32.89 1,628,481 3,144 9,398 18.14 
EEE PT COTTA 1,554 83,056.00 469 29.61 1,407,267 3,027 8,506 18.30 
rene ... 1,574 83,056.00 447 28.40 1,289,278 3,114 7,431 17.95 





164.75 per cent connected. 
4.91. 


4 2m 








developed rural scheme in Great Britain. 
This area contains many country resi- 
dences of people not connected with 
farming and from the relatively high 
consumption on the | to 5 acre farms it 
is apparent that the country residences 
are included. 


HOLLAND 
Holland, 196 miles long and 109 


miles wide, has a land area of 13,208 
sq mi; 5,563,960 acres are devoted to 
agriculture (gardens, orchards and 
pastures ) ; 90 per cent of the holdings are 
less than 50 acres; population 8,392,102. 

According to the report presented by 
the Association of Managing Directors 
of the Electric Supply Undertakings in 
the Netherlands electrification was 
started in the cities and towns between 
1890 and 1900. There was some exten- 
sion of these systems to the surrounding 
territories. The national government 
has not taken an active part in the de- 
velopment, but there has been coopera- 
tion between the provinces, which has 
resulted in standardization of voltage 
and frequency and interconnections be- 
tween the systems. The report states 
that electric supply is available to 98 per 
cent of the total population of Holland, 
although the administrative statistical 
data of the provincial undertakings 
“make it impossible to distinguish be- 
tween the supply to rural and urben 
consumers.” However, since about 25 
per cent of the population lives in rural 
areas, it is reasonable to assume that an 
appreciable percentage of the farms are 
without electric service. 

Many of the problems met in an effort 
to persuade the farmers to use electricity 
in the United States are also encoun- 
tered in Holland, as the report states 
that, ‘““The yearly load factor in rural 
electrification is comparatively unfavor- 


able, as during the summer months 
hardly any lighiing current is consumed. 
On the other hand in summer large 
quantities of electricity may be con- 
sumed on the farms particularly if mod- 
ern electric machinery is used. Sad to 
relate, there is no question of a general 
use of electric appliances on the Dutch 
farms. The farmers avail themselves 
only too little of the possibilities offered 
to them by electrical connection. Elec- 
tric-driven pumps are not much used on 
the farm (in North Holland on only 
5 per cent of the farms supplied with 
electricity). An electric motor is used 
only rarely in handling hay, either in loft 
or at the stack, and cultivation of the 
soil with electric ploughs is practically 
never done. For threshing only in some 
provinces, for example, in Groningen, is 
electric power applied to a somewhat 
important degree. 

“In Holland governmental interfer- 
ence with the supply of electricity has 
been manifest only to the extent that the 
provincial electricity-supply undertak- 


ings were founded by the local govern- 
ments. The taking of further special 
steps for rural electrification was con- 
sidered superfluous. The provincial un- 
dertakings have electrified almost all of 
the rural districts. This was possible 
because of the density of the population, 
relatively greater than that of other 
countries.” 

The development of separate muni- 
cipal systems apparently introduced 
many complications and curtailed the 
use of electricity, as the report points out: 
“Since most distribution undertakings 
buy electricity subject to a rate figured 
according to the number of kw of the 
yearly maximum load and according to 
the total number of kw bought, these 
undertakings have to be very careful 
with their rate regulations for the con- 
sumers and with their advertising. 
Otherwise they might meet with dis- 
agreeable surprises at the yearly settle- 
ment with the current-supplying pro- 
vincial undertaking. The increase of the 
maximum load, due to a single mistake 








TaBLe X—RaTEs IN Towns AND RurAL CoMMuNITIES IN HOLLAND 





Simple Rate 


Fixed-Duty 
Rate (per kwh, 


Cent = 0.01 Exception Made Rate Night- 

Municipality Guilder* for the Fixed- for Current 
Towns: Duty Amount) Cooking Rate 
NN 5 5 ste waa i nigce ks 20 ct 3.5 ct 3.5 ct 2 ct 

URINE a. -s:0-< 0 sds «1008. 26 ct 5 or 3.5 ct 3.5 ct 1.5 ct 
Groningen (town) ........ 22 ct 4ct 4 (2") ct 2 ct 
MR tigi oscakas-as 20 ct 4ct 4 ct 2 ct 
Apeldoorn (Gelderland) 25 ct 7 ct 4 (2") ct 2ct 

Villages: 

-Abcoude (Utrecht) .. ..... 23 ct 3.5 ct 3.5 ct 1.5 ct 

N auwe Pekela (Groningen) 28 ct 7 ct 4.5 ct 1.5 ct 
Posterhold (Limburg) ..... 23 ct 6 (4°) ct 4 (3°) ct 2ct 
Valkenbu-g (Limburg) .... 20ct 5 (4°) et 4 (37) et 2ct 





1From 11.00 to 13.30. 
2 During. seven summer months. 
*1 guilder = $0.55. 
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with regard to the rate regulations, 
might entail serious financial conse- 
quences. Therefore, the distribution un- 
dertakings, especially the smaller ones, 
have to follow, on the whole, a very 
conservative rate policy.” 

Table X gives the rates applying in 
some of the towns and villages. 


HUNGARY 

Hungary has an area of 35,911 square 
miles with a population of 8,688,349. 
Sixty per cent of the area is plowed land 
and 23 per cent is forest or pastures. 
Over 4,000,000 people are directly en- 
gaged in cultivating the soil. Following 
a law of 1921 a number of the larger 
estates were broken up into small hold- 
ings. 

During the agricultural prosperity of 
the early twenties progress was made in 
supplying electricity to the rural popu- 
lation. This was done largely with local 
systems supplied by mining company or 
flour mill generating plants. The eco- 
nomic depression which followed cur- 
tailed any extension of these systems. 
However, since 1933 there has been a 
rationalization of supply resulting from 
the integration of these individual small 
systems into greater systems. . The small 
systems were suitable only for supplying 
domestic lighting. The larger systems 
now are capable of supplying energy for 
farm consumption. 

By the end of 1935, according to 
Messers. Barns and Puskus, 1050 vil- 
lages were electrified and the total con- 
sumption was estimated at 26,000,000 
kilowatt-hours. The rates in the case of 
larger farms are as low as 0.16 to 0.18 
pengos (1 pengo = 0.198 dollars) per 
kilowatt-hour. No information is given 
to determine the average farm usage or 
the average price of electricity to the 
rural population. 

Of the three million population in 
electrified villages 77 per cent are sup- 
plied by privately owned systems, 21 per 
cent by publicly owned systems, and 2 
per cent by cooperatively owned systems. 

Part of the small estate owners live 
in villages. These people go out every 
day to cultivate their lands, raising their 
cattle in the villages and bringing in 
their raw products for further process- 
ing. The power requirements of these 
farmers are localized in the villages. 
Electrification among these has made 
great progress during the last decade. 
However, there are other smaller estates 
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from 25 to 40 acres where the proprie- 
tors live on the farms. The report points 
out that the electrification of these farms 
is not feasible at the present time because 
of the great connecting distance. 


SWEDEN 

Sweden has an area of 173,157 sq mi 
and a population of 6,211,566. About 
half of this population live on farms, 
numbering 430,000, of which 120,000 
are under five acres and 270,800 between 
5 and 50 acres. Of the total area 9.4 per 
cent is arable, 2.3 per cent meadows, 
59.4 per cent forests. The value of all 
crops in 1935 was about 1031 million 
kronor* ($261,000,000). Cooperative 
societies have been extensively developed 
in Sweden and the Swedish Cooperative 
Unier lists 568,000 families, or one-third 
of the total population, as members in 
1935, and operates 4,144 stores. 

Sweden has an abundance of water 
power and very limited resources of fuel 
such as oil or coal. This condition led to 
extensive hydro-electrical development, 
railroad electrification, etc., especially 
during the World War when the im- 
portation of fuel was extremely difficult 
and costly. The hydro-electrical re- 
sources have been developed both by pri- 
vate initiative and by the Government 
through the State Water Power Admin- 
istration. The varying conditions of 
power production have diversified the 
organization of rural electricity supply. 
The undertakings supplying power to 
the public generally are owned by pri- 
vate companies, by municipalities, or by 
the State. Two fundamentally different 
forms of organization exist in rural- 
supply areas. In some cases the power- 
supply undertaking owns the whole dis- 
tribution system, including local mains, 
and supplies power direct to consumers. 
In other cases the power undertaking 
handles bulk supply, whereas local dis- 
tribution is managed by local undertak- 
ings, mostly cooperative associations, in 
exceptional cases power companies. The 
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State power plants generally use the sec- 
ond method for their rural-supply areas. 

The private companies, or cooperative 
associations which handle retail distribu- 
tion of energy generated either in their 
own plants or purchased in bulk, are re- 
sponsible for the financing and economic 
management of the supply undertaking 
as well as for its operation and mainte- 
nance. In sparsely populated areas, how- 
ever, rural customers must, in addition 
to usual power charges, contribute to the 
capital cost in the form of a connection 
charge paid in a lump sum. The amount 
of the charge depends on the capital cost 
in each individual case. The cost of 
local-distribution systems varies to a 
large extent according to geographical 
conditions and to the density of popu- 
lation. 

According to the Swedish Report by 
Messrs. Edholm, Ericson and Staaf the 
approximate degree of electrification ex- 
pressed on the basis of arable land of 
electrified farms in per cent of the total 
arable area is given in Table XI. 

These authors estimate that about 
150,000 of the 307,400 farms of more 
than 2 hectares are comprised in rural 
electrification. No mention is made of 
the conditions on the farms of less than 
2 hectares, which apparently number 
over 120,000. 

According to the report the useful 
energy consumption of farms supplied by 
the associations served by the State 
Water Power Administration amounts 
to about 35 million kwhr, corresponding 
to about 58 kwhr per hectare. The aver- 
age consumption for the whole country 
is about 40 to 45 kwhr per hectare. 
The aggregate useful energy consump- 
tion is estimated to be about 90 to 100 
million kwhr per year. Only 10 to 
20 per cent of this amount is utilized for 
domestic use. 

The capital invested in the systems 
belonging to cooperative associations 
during and immediately after the war 
amounted on an average to about 70 
kronors* per hectare. The necessary 


*1 Kronor = 100 ores = $0.253. 








TaBLeE XI—APppROXIMATE PERCENTAGE OF ELECTRIFICATION IN SWEDEN EXPRESSED ON THE Basis 
OF THE ARABLE LAND OF ELECTRIFIED FARMS IN Per CENT OF THE TOTAL ARABLE AREA 





Sweden 
End of Year Total 
BES 0: .6ikk Eas b ned ok Sew uekee 6 
I Ricci 15 S55 ides dias wth Seo ee 26 
MED iaivis Saxe she ene Kee eee 36 
BET Gow tidckaa cist apenas Meee 38 
SSP eremirertere (eens eae 40 
ES (atid shd a nankaioask Mleeaed 65 





Eastern 
Southern- Districts 
most of Central North 
Sweden Sweden Sweden 
9 dt 6 
25 30 20 
30 43 45 
33 50 55 


35 53 61 
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capital was raised by the cooperative as- 
sociations as follows: The members ac- 
cepted the obligation to pay contribu- 
tions to the association computed on the 
basis of the number of shares. In calcu- 
lating the number of shares of the co- 
operatives one hectare of farm area was 
taken to be equal to one share for general 
rural uses. For non-farming residential 
houses the number of shares is computed 
on the basis of the number of rooms. 
For industrial and commercial uses the 
number of shares is based on the size of 
the motors and their utilization. In the 
case of shops, public halls, etc., the num- 
ber of shares was calculated on the basis 
of the number and size of lamps, or ac- 
cording to the size and character of the 
building. Where comparatively expen- 
sive installations were required for indi- 
vidual consumers, so that the cost of 
installation per share exceeded a specified 
maximum figure, the consumer had to 
pay the resulting difference. 

At the outset of rural electrification 
the energy was used for lighting and the 
most necessary power uses only, which 
resulted in small kilowatthour consump- 
tion. For this reason the turnover of the 
associations was small and the lighting 
rate was as high as 45 ore per kwhr for 
small motors, and 15 ore per kwhr for 
large motors. Since that time numerous 
changes have been made in the rate and 
the report gives the figures shown in 
Table XII for comparing the average 
cost of retail power in towns and rural 
districts. This table was adjusted in the 
report to include the fixed charges which 
are in reality billed separately from the 
energy charge. 

Table XII also shows that the cost of 
power in sparsely populated rural dis- 
tricts must necessarily be higher than in 
towns or similar localities, owing to the 
larger distances between the individual 
consumers. The difference will, of 
course, decrease with increasing loads. 
However, the report points out that the 
actual amounts paid in towns by con- 
sumers is 25 to 75 per cent higher than 
the figures given due to the indirect taxa- 
tion existing in all communities, almost 
without exception. At the present time, 
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the actual power prices paid in rural dis- 
tricts are frequently lower than in towns. 


SWITZERLAND 


Switzerland has an area of about 
41,000 kilometers, in about one-quarter 
of which the land is unproductive. At 
the end of 1934 the population was 
4,143,000. The agricultural regions are 
characterized by a high density of popu- 
lation. They are in general dotted with 
large and small villages and even indus- 
trial centers of more or less importance. 

The report by Mr. E. H. Etienne, 
Section Chief, Federal Office of Elec- 
tricity, emphasizes that rural electrifica- 
tion cannot be separated from the elec- 
trification of the townships. As a con- 
sequence special statistical data on the 
consumption of electricity in rural areas 
are not available. 

Electricity is quite generally available 
in Switzerland, as evidenced by the 
statement that more than 98 per cent of 
the houses have electric lights. However, 
according to Mr. Etienne the farmers 
have been slow to take advantage of the 
use of electricity, and the modernization 
by electricity of the dairy and cheese in- 
dustries is relatively little advanced. 

The present high degree of develop- 
ment of electric distribution was greatly 
assisted by the availability throughout 
the country of a large number of favor- 
able locations for hydro-electric plants. 
Furthermore, the complete absence in 
the country of sources of liquid or solid 
fuels, except for wood, contributed much 
to further the application of electricity. 

The agricultural regions are served by 
enterprises organized by cantons, par- 
ishes, jointly by cantons and private com- 
panies, by private companies and by co- 
operatives. The federal authorities have 
facilitated the rural electrification pro- 
gram by appropriate legislation trying 
not to impede the activity of private 
initiative, but at the same time safe- 
guarding the public interest. Facilities 
extended to hamlets and isolated agricul- 
tural communities are made by the elec- 
tric companies on their own initiative, 
irrespective of whether the companies are 
publicly or privately owned. Public au- 








TasLe XII—Averace Cost oF Power For RETAIL DisTriBUTION IN VARIOUS SUPPLY 
AREAS IN SWEDEN 





Cost of Raw Power 
in Ore per Kwhr 


Cost at Consumer’s 
Premises in Ore per 


Character of Supply Area (approximate) Kwhr (approximate) 
Town, 100,000 inhabitants................. 2.5-4.0 11 
Town, 5,000 inhabitants .................. 3.0-4.5 17 
Community, 500 inhabitants................ 5.5 19 
PNB os ks iaciares sacwiesh siemens asis 6.3 22 
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thorities do not intervene directly on 
behalf of the electrical development of 
agricultural regions. 

Regulations of several of the principal 
regional enterprises provide that “Line 
extensions required to serve a house from 
existing distribution circuit are con- 
structed at the cost of the company if 
the subscriber agrees to consume an- 
nually an amount of electricity the cost 
of which is equal to 20 per cent of the 
construction costs of the line. If the mini- 
mum quantity is not attained the sub- 
scriber is required to make a single con- 
tribution which varies for different com- 
panies. In general this contribution is 
equal to five times the difference between 
the probable consumption (estimated by 
the company on the basis of the sub- 
scriber’s installed capacity) and 20 per 
cent of the cost of the line construction. 
Certain cantons make subsidies for serv- 
ing isolated farms. However, these are 
special cases and quite exceptional.” 

In regard to rates, Mr. Etienne states 
that “the enterprises sell current to their 
customers at reasonable prices for vari- 
ous uses of electricity. These prices are 
on the average about 20 per cent less 
than before the war, whereas the rates 
of other public utilities completely owned 
by the state, such as the federal railroads 
and the Post, are much higher. The de- 
centralized organization of the distribu- 
tion of electrical energy, in particular the 
large number of distributors and the 
wide range in rates, are often criticized 
wrongly and without a thorough know]l- 
edge of the situation. It would certainly 
be bold to claim that a centralized dis- 
tribution system organized according to 
a planned economy would have brought 
about better results and placed the con- 
sumer of electric energy in a more ad- 
vantageous position.” 


UNITED STATES 


The United States has a continental 
area of 3,026,789 sq mi, with a popu- 
lation of 122,775,046. The nature of 
the soil, the climate and density of popu- 
lation widely vary throughout the coun- 
try. Of this area 413,000,000 acres are 
devoted to crop land; 379,000,000 acres 
to pasture and range; 150,000,000 acres 
to woodland; 45,000,000 acres miscella- 
neous, 457,000 acres forest ; 329,000,000 
acres grazing land; 53,000,000 acres 
non-agricultural and non-forest; 77,- 
000,000 acres little or no use. 

There were two papers on rural elec- 
trification in the United States—the first 
by H. A. Morgan was largely devoted 
to a discussion of the economic and social 


(Continued on page 88) 
































Industry Now Serving Over One Million Farm Homes 


VER since farm statistics have been 

collected it has been realized that 
the electric light and power companies 
in reporting information relating to 
farms served by electricity have been 
conservative in considering a farm as a 
somewhat larger and more self-sustain- 
ing unit than many of those classified as 
farms by the U. S. Bureau of the Cen- 
sus. During the past few months many 
companies have been studying their ter- 
ritory in the light of the 1935 Census of 
farms and have been reclassifying their 
customers to conform more nearly with 
the data relating to farms as published 
by the Census Bureau. 

The preliminary totals compiled from 
the December reports received by the 
Statistical Department of the Edison 
Electric Institute are shown in the ac- 
companying table and indicate that 1,- 
042,924 farms were receiving electric 
service on December 31, 1936. This 
compares with the figure published for 
the year 1935 of 788,795 and the pre- 
liminary estimate for 1936 of 915,000 
electrified farms which was published in 
Statistical Bulletin No. 4 of the Insti- 
tute. About 100,000 new connections to 
farm homes were made during the year 
1936 and it is evident, therefore, that 
the large additions shown in the year end 
reports was due to reclassification of 
customers. 

It is understood that additional com- 
panies, particularly in the New England 
area, are making a review of farm elec- 
trification also that a number of the 
Public Service Commissions and rural 
electrification authorities are likewise 
undertaking studies in certain areas. As 
these studies invariably tend to indicate 
a larger number of farms served than 
were originally reported by power com: 
panies, the final totals are likely to be 
even higher than those shown in the ac- 
companying table. 

The table on the next page is a recapitu- 
lation for comparative purposes of the 
corresponding farm electification. infor- 
mation as reported by the 1930 Census 
of Agriculture. The only difference be- 
tween the information contained in this 
table and the actual information pub- 
lished by the Census Bureau is that the 
information published by the Bureau on 
farms having electric service was for the 
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FARM SERVICE—1936 


NUMBER AND PERCENTAGE OF FARMS RECEIVING ELECTRIC SERVICE 


United States ........ 
EE eee 
New Hampshire 
, | eae 
Massachusetts 
Rhode Island 
Connecticut 


New England 
New York 
New Jersey 
Pennsylvania 


Middle Atlantic 
Ohio 
Indiana 
NE tinier Sa srraviredvine 
Michigan 
Wisconsin 


East North Central ... 
Minnesota 
IN ioc esas wie back ovie-die 
Missouri 
North Dakota 
South Dakota 
Nebraska 


West North Central .. 


ee Ee er eee 
Md. & Dist. of Columbia 
| ee 
West Virginia 
North Carolina 
South Carolina 
Georgia 
Florida 


South Atlantic 


Kentucky 
Tennessee 
Alabama 
Mississippi 


East South Central ... 
Arkansas 
Louisiana 
Oklahoma 
Texas 


West South Central .. 
Montana 
Idaho 
Wyoming 
Colorado 


Mountain 
Washington 
Oregon 
California 


As of December 31, 1936 




























































































Farms Farms with Farms Farms 
Having Dwellings Having Having 
Occupied Valuedat Dwellings Electric 
Dwellings Less Than Valuedover Service 
(A) $500 (B) $500 (C) (D) 
6,502,280 2,093,996 4,408,284 1,042,924 
40,852 4,609 36,243 15,760 
17,477 871 16,606 11,428 
26,179 1,768 24,411 8,296 
33,453 611 32,842 20,951 
4,125 81 4,044 3,769 
30,048 352 29,696 18,487 
152,134 8,292 143,842 78,691 
170,766 6,175 164,591 75,090 
29,329 462 28,867 16,443 
188,688 9,459 179,229 73,465 
388,783 16,096 372,687 164,998 
246,592 20,608 225,984 74,476 
195,637 22,657 172,980 42,839 
227,138 21,036 206,102 40,987 
191,185 16,111 175,074 63,729 
196,501 14,091 182,410 46,441 
1,057,053 94,503 962,550 268,472 
197,710 18,864 178,846 15,140 
215,714 7,317 208,397 36,406 
269,556 63,887 205,669 22,308 
77,822 10,977 66,845 2,434 
79,986 13,684 66,302 3,038 
130,567 10,614 119,953 10,899 
164,128 24,093 140,035 16,542 
1,135,483 149,436 986,047 106,767 
10,312 697 9,615 2,389 
43,400 5,069 38,331 15,187 
187,875 54,929 132,946 19,292 
101,006 28,753 72,253 7,237 
282,253 125,697 156,556 23,148 
156,092 96,683 59,409 11,906 
241,142 151,257 89,885 11,198 
60,063 23,900 36,163 6,888 
1,082,143 486,985 595,158 97,245 
260,401 123,819 136,582 9,940 
250,612 127,179 123,433 20,362 
260,323 171,466 88,857 14,200 
297,441 216,307 81,134 6,038 
1,068,777 638,771 430,006 50,540 
245,296 157,894 87,402 5,562 
165,558 107,744 57,814 7,034 
203,703 100,251 103,452 7,491 
466,894 203,572 263,322 24,732 
1,081,451 569,461 511,990 44,319 
47,204 18,712 28,492 3,612 
43,037 11,140 31,897 17,958 
16,963 6,189 10,774 1,548 
61,653 18,050 43,603 8,752 
38,881 17,978 20,903 2,000 
18,344 5,081 13,263 6,409 
27,362 4,861 22,501 17,854 
3,432 850 2,582 1,271 
256,876 82,861 174,015 59,404 
82,379 15,347 67,032 42.289 
62,332 12.003 50,329 25,917 
134,869 20,241 114,628 103,782* 
279,580 47,591 231,989 171,988 


* Duplicated by approximately 6,000 agricultural power customers. 


Per Cent 
Electrification 
D/A D/C 
Per Cent Per Cent 
16.0% 23.7% 
38.6 43.5 
65.4 68.8 
31.7 34.0 
62.6 63.8 
91.4 93.2 
61.5 62.3 
51.7 54.7 
44.0 45.6 
56.1 57.0 
38.9 41.0 
42.4 44.3 
30.2 33.0 
21.9 24.8 
18.0 19.9 
33.3 36.4 
23.6 25.5 
25.4 27.9 
yf 8.5 
16.9 17.5 
8.3 10.8 
3.1 3.6 
3.8 4.6 
8.3 9.1 
10.1 11.8 
9.4 10.8 
23.2 24.8 
35.0 39.6 
10.3 14.5 
7.2 10.0 
8.2 14.8 
7.6 20.0 
4.6 12.5 
11.5 19.0 
9.0 16.3 
3.8 7.3 
8.1 16.5 
5.5 16.0 
2.0 7.4 
4.7 11.8 
2.3 6.4 
42.422 
oa 7.2 
5.3 9.4 
4.1 8.8 
rf 12.7 
41.7 56.3 
9.1 14.4 
14.2 20.1 
5.1 9.6 
34.9 48.3 
65.3 79.3 
37.0 49.2 
23.1 34.1 
51.3 63.1 
41.6 51.5 
77.0 90.5 
61.5 74.1 
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FARM SERVICE—1930 


NUMBER AND PERCENTAGE OF Farms RECEIVING ELECTRIC’ SERVICE 


April 1, 1930 



































Farms Farms 
Total Farms Having Having 
All With Dwellings Electric Percentage 
Faims Dwellings Valuedover Service Electrification 

(A) (B) $500 (C) (D) D/A D/B D/C 

Total United States 6,288,648 5,866,446 3,772,450 596,014 95 10.2 15.8 
Maine ...... teeeeeee 39,006 37,175 32,566 11,066 28.4 29.8 34.0 
New Hampshire . 14,906 14,168 13,297 5,164 34.6 36.4 38.8 
Vermont ........... 24,898 24,247 22,479 6,511 26.2 26.9 29.0 
Massachusetts ...... 25,598 24,018 23,407 13,980 54.6 58.2 §9.7 
Rhode Island ....... 3,322 3,128 3,047 1,669 50.2 53.4 54.8 
Connecticut ......... 17,195 16,471 16,119 7,863 45.7 47.7 48.8 
New England ..... 124,925 119,207 110,915 46,253 37.0 38.8 41.7 
New York ......... 159,806 153,133 146,958 44,747 28.0 29.2 30.4 
New Jersey ........ 25,378 23,958 23,496 10,982 43.3 45.8 46.7 
Pennsylvania ....... 172,419 165,054 155,595 35,281 20.5 21.4 22.7 
Middle Atlantic .. 357,603 342,145 326,049 91,010 25.5 26.6 27.9 
Ohio eC a ey Wee 219,296 209,767 189,159 40,363 18.4 19.2 21.3 
Oe eee 181,570 172,708 150,051 18,756 10.3 10.9 12.5 
| eee 214,497 206,475 185,439 19,025 8.9 9.2 10.3 
Michigan .......... 169,372 163,135 147,024 25,890 15.3 15.9 17.6 
Wisconsin .......... 181,767 176,937 162,846 31,750 17.5 17.9 19.5 
East North Central 966,502 929,022 834,519 135,784 14.1 14.6 16.3 
Minnesota .......... 185,255 179,731 160,867 12,602 6.8 7.0 7.8 
Iowa Spee eee eee eeee 214,928 207,319 200,002 26,066 12.1 12.6 13.0 
weeewri ........... 255,940 244,848 180,961 12,655 4.9 5.2 7.0 
North Dakota ....... 77,975 73,159 62,182 1,766 2.2 2.4 2.8 
South Dakota ....... $3,157 78,336 64,652 2,605 3.1 3.3 4.0 
MCUrOsKS ........... 129,458 123,205 112,591 8,104 6.3 6.6 72 
MN ike cbs a karsee 166,042 155,937 131,344 10,348 6.2 6.6 7.8 
West North Central 1,112,755 1,062,535 913,099 74,146 6.7 7.0 8.1 
ee 9,707 9,189 8,492 1,120 11.5 12.2 13.2 
Maryland .......... 43,203 41,447 36,383 6,209 14.6 15.2 17.3 
Dist. of Columbia ... 104 97 92 54 51.9 55.7 58.7 
See 170,610 161,605 106,676 8,430 4.9 5.2 7.9 
West Virginia ...... 82,641 79,070 50,317 2,859 3.4 3.6 5.7 
North Carolina ..... 279,708 260,504 134,807 8,984 $2 3.4 6.7 
South Carolina ..... 157,931 146,478 49,795 3,105 2.0 2.1 6.2 
SS 255,598 233,928 82,671 3,604 1.4 1.5 4.4 
Se eee 58,966 47,479 23,579 4,346 7.4 9.2 18.4 
South Atlantic .... 1,058,468 979,797 492,812 38,791 3.7 4.0 7.9 
Kentucky ........... 246,499 224,232 100,413 6,110 2.5 2.7 6.1 
Tennessee .......... 245,657 226.060 98,881 6,828 2.8 3.0 6.9 
eee 257,395 239,637 68,171 9,162 3.6 3.8 13.4 
Mississippi ......... 312,663 282,976 66,669 2,487 0.8 0.9 3.7 
East South Central 1,062,214 972,905 334,134 24,587 2.3 2.5 7.4 
DORMBERS 0 oiois. 0s ose 242,334 219,381 61,487 2,925 +3 1.3 4.8 
Louisiana .......... 161,445 149,166 41,422 1,949 1.2 1,3 4.7 
Oklahoma .......... 203,866 187,766 87,515 4,178 2.1 22 4.8 
NM ba hs at gaa xc wine 495,489 443,608 240,036 10,555 2.1 2.4 4.4 
West South Central 1,103,134 999,921 430,460 19,607 1.7 2.0 4.6 
ee 47,495 45.073 26,361 2,011 4.3 4.5 7.6 
| ee ar 41,674 38,723 27,583 11,456 27.4 29.6 41.5 
Wyoming .......... 16,011 15,186 8,997 468 30 31 5.2 
RPOPREO oc s. cen 59,956 55,151 37,101 6,548 10.9 11.9 17.6 
New Mexico ........ 31,404 27,771 9,793 1,135 3.6 4.1 11.6 
er eee 14,173 11.807 6.726 3,443 24.3 29.2 51.2 
SRE s 27,159 22,405 17,544 14,554 53.6 65.0 830 
OS SS aeeee 3,442 3,222 2,372 903 26.2 28 0 38.1 
Mountain ........ 241,314 219,338 136,477 40,518 16.8 18.5 29.7 
Washington ........ 70,904 67,552 * §2.205 30256 42.7 448 58.0 
re 55,153 52,620 40,617 15.693 28.5 29.8 38.6 
California .......... 135,676 121,404 101,163 79,369 58.5 65.4 78.5 
ND Kai ain tx trian 261,733 241,576 193,985 125,318 47.9 51.9 64.6 


(Source—U. S. Census of Agriculture—1930) 


E.E.I. March 11, 1937 
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year 1929. The data in this table have 
been brought forward based on monthly 
reports from the companies, to April 1, 
1930, so as to be on the same base as the 
information on number of farms having 
dwellings. The number of farms having 
dwellings has been arrived at by taking 
the total number of farms as reported by 
the Census in 1930 and subtracting 
therefrom the farms which were re- 
ported as having “no dwellings.” 


Electronics Institute, University 
of Michigan 
N Electronics Institute, consisting of a 
special lecture and conference pro- 
gram in electronics will be held in 
Ann Arbor, Mich., as a part of the 1937 
Summer Session of the University of Michi- 
gan, with the cooperation of members of the 
technical staffs of the General Electric Com- 
pany, the Westinghouse Electric and Manu- 
facturing Company, and the Bell Telephone 
Laboratories. 

The lecture program will consist of two 
independent four-weeks lecture sequences, 
dealing respectively with high-vacuum (June 
28 to July 24) and gaseous-conduction (July 
26 to Aug. 20) electronic principles. 

Courses in various cognate branches of 
Electrical Engineering, Physics, and Mathe- 
matics will be included in the Institute pro- 
gram. Selection from among the various 
elements of the program will permit indi- 
vidual needs to be met. 

A special bulletin describing the details 
of the Institute program is being prepared, 
and will be mailed to anyone interested on 
request. Address Professor W. G. Dow, 
Electrical Engineering Department, Uni- 
versity of Michigan, Ann Arbor, Mich. 


World Power Conference 
Papers on Rural Electrification 
(Continued from page 86) 


advantage of central station electricity 
to farm population. This paper pointed 
out the many uses of electricity that 
could be made on the farm. It shows 
that 788,795 farms were electrified as of 
December 31, 1935, out of a total’ of 
6,812,350 farms. This 11.6 per cent of 
the electrified farms are not uniformly 
scattered over the country, as New 
Hampshire leads with 57.6 per cent of 
its farms electrified, followed by Cali- 
fornia with 53.9 per cent electrified. 
The paper by Hudson W. Reed gives 
a history of the development of elec- 
tricity on the farm in the United States, 
pointing out that although some develop- 
ment was started in 1900, the important 
developments did not start until 1915. 
Due to the extensive use of electricity 
for irrigation pumping west of the 100th 
Meridian it has been found advisable to 
separate the data on farms east and west 
of this meridian. Table XIII, abstracted 
from Mr. Reed’s paper, gives the more 
(Continued on page 92) 


























Running Water in 1937—Electric Water Systems 
Goal Set at 250,000 


PROGRAM designed to sell 
A 250,000 electric water systems 
during 1937 is described in The 
Answer to the Rural Revenue Problem, 
issued this month by the Electric Water 
Systems Council. Supporting the belief 
that electric water systems do more than 
any other single piece of electrical equip- 
ment to improve rural living standards, 
the Council presents facts and figures 
which give every evidence that the elec- 
tric water system marks the introduction 
to the use of electricity in many other 
forms in the rural home. 

A field survey of approximately 1,000 
homes, half of them with running water 
and half of them without it, is presented 
which shows that the homes which have 
running water use annually 64 per cent 
more electricity than the homes without 
running water. Almost three times as 
many electric ranges and more than 
twice as many electric refrigerators were 
in use in the homes having running 
water as in the homes without it. 


By P. H. Powers 


Chairman, Electric Water Systems Council 
y 


Sales of electric water systems have 
increased, the Council points out, from 
57,000 in 1933 to 77,000 in 1934, 108,- 
000 in 1935 and 157,000 in 1936. The 
objective of 250,000 units for 1937, 
therefore, is obviously entirely practical, 
and should be achieved readily in a 
united effort by the utilities, manufac- 
turers and distributors concerned. 

The Council, comprised of representa- 
tives of electric water systems manufac- 
turers in cooperation with the Edison 
Electric Institute, will serve as the co- 
ordinating agency for all manufacturers, 
dealers, distributors and utility com- 
panies participating in the program. It 
offers as sales helps additional copies of 
Life in the Country, of which 250,000 
copies have already been distributed to 
utilities. These may now be obtained 
from the Council without cost, for per- 
sonal distribution to potential prospects. 
A new sound-slide film which stresses the 
advantages of running water has been 
prepared, and combination film and rec- 
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ord can be obtained from the Council 
at $20. Quantity discounts are quoted 
upon application. A new window card 
is available to all participating compa- 
nies in sufficient quantities for posting in 
local and district offices and will serve 
to identify cooperating members. It 
features the seal of the Electric Water 
Systems Council and its slogan “Run- 
ning Water — Your Family Deserves 
x” 

In addition to these, a 32-page sales 
manual for dealers is being published by 
the pump manufacturers. There are 
50,000 copies being distributed to those 
dealers who qualify for participation in 
the program. The theme of this book- 
let is “Sell Water Service—Not Water 
Systems.” 

The potential market for electric 
water systems today is greater than ever 
before. Besides the hundreds of thou- 
sands of rural homes, there are com- 
mercial groups such as consolidated 

(Continued on page 68) 








Electrical Gifts for the Bride 


May and June Electrical Housewares Program Emphasizes Wedding Gifts 


HE modern bride wants 

modern wedding gifts, 
and she wants gifts suited to 
her new home. And of course 
there is nothing more mod- 
ern and useful than electrical 
table appliances. That, in 
brief, is the theme of the 
activities now being planned 
for May and June by the 
Electrical Housewares Pro- 
gram Committee. 

The plans provide as the 
first concentration a coordi- 
nated sales effort designed to 
sell electrical appliances to 
the June bride market. A 
plan book is being issued this 
month explaining the entire 
program, pointing out the 
breadth of the market, and 
describing the various pro- 
motional materials that will 
be available. All trades in- 
terested in the sale of appli- 
ances will be mobilized for 
action. Broadsides, posters, 
radio continuities, mats for 
advertising, news releases Bie 
and stickers will be made 
available as the time ap-. 
proaches. 

The program will be effec- 
tively launched with a double-spread in 
two colors in the May issue of House 
Beautiful and full-page advertisements in 
the May issues of Electrical Merchandis- 
ing and Electrical Dealer. The advertise- 
ment in House Beautiful will be repro- 
duced in the Buying Guide for the 
Bride, published annually by House 
Beautiful and distributed to approxi- 
mately 16,000 retailers and from 8,000 
to 12,000 prospective brides. 

House Beautiful is including in its 
May issues a special Electrical Gift 
Section with a two-color cover page. 
The Electrical Housewares Program 
double-page advertisement will follow 
the cover. The editorial material in 
this section will suggest electrical house- 
wares as preferred gifts to the bride, 
and uses for many of the appliances will 
be brought out in the sequence in which 
they might be used during a busy day. 
Advertisements of participating manu- 
facturers will be interspersed with the 
editorials and special articles. 

Further support for the Electrical 








Housewares Program will appear on 
the cover of House Beautiful, which 
will feature a beautiful bridal bouquet, 
and in the two-color frontispiece, which 
will show the bride herself admiring a 
table of gifts, among them, of course, 
electrical appliances. This frontispiece 
will become the cover of the Buying 
Guide for the Bride, in which the entire 
Electrical Gift Section will be repro- 
duced. 

In addition to this published support 
of the program by House Beautiful 
there will be the 1937 Brides’ Houses 
which House Beautiful will display at 
the Savoy Plaza Hotel in New York. 
These will include a model five-room 
house, a traditional five-room house and 
a bride’s kitchenette apartment. All 
three will be completely electrified, and 
certain products of each of the partici- 
pating manufacturers will be on display 
in the various rooms. 

Further effectiveness of this program 
will be gained by a Bride’s House 
motion picture, which House Beautiful 
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is releasing to forty or fifty 
of the leading department 
stores of the country for ex- 
hibiting to consumer groups. 
Appliances from each of the 
participating manufacturers 
will be shown in the film, 
without reference to the 
manufacturers’ names. 

Forecasts of the entire 
Bride’s House Promotion are 
distributed by House Beauti- 
ful to thousands of interested 
retailers. The next Forecast, 
which will give complete in- 
formation about the coming 
Electrical Housewares Pro- 
gram activity, will include 
an offer to supply retailers 
free on request a display card 
reproducing the Electrical 
Housewares Program adver- 
tisement, as well as display 
cards reproducing any other 
advertisements one-half page 
or larger which appear in its 
May issue. 

Electrical Merchandising 
will include an elaborate con- 
sumer section entitled “Elec- 
trical Home” in its May 
issue. Each room in the 
house will be covered separ- 
ately and in detail, with special sec- 
tions devoted to wiring, lighting and 
air conditioning. A distribution of be- 
tween 75,000 and 100,000 copies of the 
Electrical Home Section is anticipated. 

A beautiful two-color poster signifi- 
cant of June weddings will be distrib- 
uted to more than 20,000 leading 
retailers in all parts of the country. A 
prize for the best advertisement sub- 
mitted by a retailer, regardless of classi- 
fication, in each of four population 
groups, is also offered, consisting of 
electrical appliances valued at $100 list, 
to be selected from the catalogues of 
cooperating manufacturers. The four 
groups are (1) towns and cities under 
25,000 population; (2) cities of 25,000 
to 100,000; (3) cities of 100,000 to 
250,000, and (4) cities over 250,000 
population. 

With active support from manufac- 
turers and dealers, there is every indi- 
cation that this program will be very 
effective. 
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Program—Fourth National Sales Conference, 
Edison Electric Institute 


March 30-31, 1937 


Edgewater Beach Hotel, Chicago, IIl. 


Presiding, Davis M. DeBarp, Chair- 


man, Sales Committee 


Morning Session—March 30 
Here We Are—W hy Did We Come? 


D. M. DeBarp, Stone & Webster 
Service Corp., New York, N. Y. 


Human Relations in Advertising and 
Selling. 
R. G. Kenyon, Southern California 
Edison Co., Los Angeles, Cal. 


Rural Electrification—Can We Make 
It Pay? 
A. C. McMicken, Portland General 
Electric Co., Portland, Oregon. 


Coordinating the Merchandising Efforts 
of Utilities, Retailers, and Manu- 
facturers for the Better Service of 
the Public. 


CHANNING E. Sweitzer, Managing 
Director, National Retail Dry Goods 
Association. 


Discussion 





Afternoon Session—March 30 


SYMPOSIUM OF Domestic SALES 
DEVELOPMENT. 


(a) New Home Construction—A Po- 
tential Electric Market. 

M. E. Skinner, Buffalo, Niagara 

& Eastern Power Corp., Buffalo, N. Y. 


(b) Kitchen Modernizing As a Builder 
of Sales. 


G. E. Wuitwe Lt, Philadelphia Elec- 
tric Co., Philadelphpia, Pa. 


(c) Making Radio a Headliner for 
Energy Sales. 
Jutius Daniets, Edison Electric 
Illuminating Co., Boston, Mass. 


(d) Electric Water Heating Arrives. 


K. M. Rostnson, President, Idaho 
Power Company. 


Competition in Refrigeration Demands 
the Re-Telling of Our Food Pro- 
tection Story. 

A. A. Brown, Oklahoma Gas & Elec- 
tric Company, Oklahoma City, Okla. 


Morning Session—March 31 
Commercial Sales—Objectives and Op- 
portunities. 


P. M. Atpen, Philadelphia Electric 
Co., Philadelphia, Pa. 


Store Lighting—A Mutual 
Builder. 

M. N. WATERMAN, Central Hudson 
Gas & Electric Co., Poughkeepsie, N. Y. 
Factors Demanding Our Attention in 

Selling the Air Conditioning Load. 


E. W. AsHMEAD, Tennessee Elec- 
tric Power Co., Chattanooga, Tenn. 


Profit 


All-Service Basis of Selling vs. the 
Specialist. 


R. B. Roserts, Jr., Florida Power 
& Light Co., Miami, Fla. 


Discussion 
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Formal Luncheon—Address, March 31 


C. W. KeEttocc, Chairman, Engineers 
Public Service Corp., President, Edison 
Electric Institute 


Afternoon Session—March 31 


Industrial Sales Development 


H. C. Wess, Jr., Presiding 


Observations on Industrial Power and 
Heating Load Development. 


H. C. Wess, Jr., Puget Sound 
Power & Light Co., Seattle, Wash. 


Organization and Methods in Industrial 
Sales. 


H. T. Brooks, Philadelphia Electric 
Co., Philadelphia, Pa. 
Market Analysis. 


E. A. STEINBUEHLER, Brooklyn Edi- 
son Co., Inc., Brooklyn, N. Y. 


Handling the Customer After He Is 
On the Line. 


C. E. Morin, Ohio Power Co., 
Canton, Ohio. 


Discussion 





Power Conference Program 


Thursday, April 1, 1937 
Edgewater Beach Hotel, Chicago 


Closed Sessions—Utility Representatives Only 


Presiding H. C. Wess, Jr. 
Chairman, Industrial Power & Heating Committee 


Thursday, April 1—Morning Session 


Opening of Meeting—H. C. Wess, Jr—Chairman of Meeting 


Address—Industrial Sales for the Industrial Salesman..P. H. Powers, Vice President, West 


Discussion—Resumé of Furnace Survey 


Discussion—General Heat Applications...... 


Discussion—Controlled Atmosphere 


sim iemaaaten J. H. FAULKNER, 


P 1 Furnaces 
Heating by Induction........... 


Penn Power Co., Pittsburgh, Pa. 


Aan Ae tcbd C. P. Yopoer, Buffalo Niagara & 


Eastern Power Corp., Buffalo, N. Y. 


Commonwealth 
Edison Co., Chicago, IIl. 


and 


Se ee GLENN CoLey, The Detroit Edison 


Co., Detroit, Mich. 


—General Discussion— 


Thursday, April 1—Afternoon Session 


Steam Competition 


Case Problem—W. T. RicHarps, Indiana Power & Light Co., Indianapolis, Ind. 
Case Problem—R. C. McFappen, Southern California Edison Co., Los Angeles, Cal. 
Case Problem—Oscar GaarvEeN, Northern States Power Co., Minneapolis, Minn. 


Oil @ Gas Engine Competition 


Small Engine Competition—Francis McQUILLIN, West Penn Power Co., Pittsburgh, Pa. 
Diesel Engine Case Problem—F. M. Austin, Supt., Commercial Dept., Houston Light- 
ing & Power Co., Houston, Texas 


—General Discussion— 








Professor Elihu ‘—IThomson 


SON, 83, dean of American scien- 

tists, and one of the founders of 
the General Electric Company, died at 
his home in Swampscott, Mass., March 
13. He had been seriously ill since Janu- 
ary. Professor Thomson, together with 
Thomas E. Edison, James J. Wood, and 
Charles F. Brush were the great quar- 
tet so instrumental in creating the mod- 
ern electrical industry. Funeral services 
were conducted in Lynn, Mass. 

Honorary pallbearers included Owen 
D. Young, Gerard Swope, Dr. Karl T. 
Compton, E. S$. Webster, Dr. Ambrose 
Swasey, Dr. George E. Hall, J. R. 
Lovejoy, A. L. Rohrer, G. E. Emmons, 
Dr. W. R. Whitney, A. G. Davis, Fran- 
cis R. Hart, Charles B. Davis, Dr. Har- 
vey Cushing, G. A. Cutter, D. C. 
Jackson, Nelson W. Darling, Frank P. 
Cox, I. F. Baker, Herman Lemp. 

Dr. Arthur E. Kennelly, Dr. Frank 
Jewett, Dr. Harlow Shapley, Dr. S. B. 
Wolback, Walter S. Moody, Charles A. 
Collins, Dr. A. Lawrence Lowell, 
Charles T. Main, Dr. R. S. Morris, Dr. 
Harry Goodwin, Dr. W. W. Campbell, 
Dr. W. D. Coolidge, Dr. Charles G. 
Abbott, Edward S. Mallinckrodt, Dr. 
John L. Haney, A. L. Ellis, Martin P. 
Rice, Dr. E. D. Wilson, Henry Allen, 
Dr. Frank R. Lillie, Laurence Jenkins, 
and Stephen W. Phillips. 

Elihu Thomson was one of America’s 
greatest pioneers in the field of electrical 
science. His technical work was directly 
reflected in practical developments, as he 
was one of the most far-sighted of the 
early arc-light inventors, and experi- 
mented with the principle of alternating- 
current transmission far in advance of 
commercial demands. He held upward 
of 700 patents in the United States 
alone. 

He originated the resistance method 
of electric welding, which has been in 
continuous use from 1887 to the present 
time; developed the repulsion type of in- 
duction electric motor; invented the 
magnetic blow-out principle in lightning 
arresters and electric switches, the oil- 
cooled type of transformer, the constant- 
current transformer, and the modern 
process of commercially treating fused 
quartz. 

Professor Thomson’s name was given 
to the Thomson-Houston Electric Com- 
pany, organized in 1883, and merged 
in 1892 with the Edison General Elec- 
tric Company to form the General 


P ROFESSOR ELIHU THOM- 


Electric Company of today. He has 
ever since been associated with General 
Electric and at the time of his death was 
dean of that company’s staff of scientists. 
For more than 15 years he was director 
of the Thomson Research Laboratory, 
located at the River Works of the Com- 
pany at West Lynn, Mass. 

There was scarcely any aspect of elec- 
trical science in which Thomson had not 
been active at some time or another. 
More than 10 years before Hertz in 
Germany discovered the electro-magnetic 
waves of radio Thomson was demon- 
strating, in 1875 at Philadelphia, the 
transmission of signals without wires. 
He originated the three-phase electric 
dynamo machine in 1879 and anticipated 
experimentally, in the same year, the 
modern practice in transformer work. 





He invented the first practical watt- 
meter, thereby winning half of the grand 
prize offered at the close of the Paris 
electrical exposition of 1889. 

Outside of electrical matter he was 
also active. He invented the centrifugal 
cream separator and the centrifuge, an 
instrument now universally used in bio- 
logical laboratories. He also devised the 
fluid pressure engine and the fused 
quartz mirror for astronomical tele- 
scopes. On this latter development he 
made many important contributions. 

His life-time hobby was astronomy, in 
which he was active as an amateur at an 
early age. He was also interested in 
microscopes, auto-chrome photography, 
and in building and playing pipe organs. 
He had a host of friends in scientific and 
engineering circles, not only in America 
but in Europe, particularly in England, 
the land of his birth. 

Professor Thomson was the only man 
who ever received all three of England’s 
highest scientific honors—the Hughes, 
the Lord Kelvin, and the Faraday med- 
als. He also had the medal of the Verein 


‘ Deutscher Ingenieure, outstanding Ger- 


man engineering award, the John Fritz 
medal from the four leading American 
engineering societies, and the medals of 
the Franklin Institute, the American 
Academy of Arts and Sciences and the 
American Institute of Electrical Engi- 
neers. He was president of the Inter- 
national Electrical Congress in 1904, 
and the president of the Electrochemical 
Congress in 1910 and 1911. At one 
time he was vice-president of the Amer- 
ican Academy of Arts and Sciences and 
vice-president of the American Philo- 
sophical Society. He belonged to -in- 
numerable engineering societies all over 
the world. 





World Power Conference on Rural Electrification 
(Continued from page 88) 


important information on consumption 
and use of electricity in the rural areas 
for the year 1935. (Editor’s Note: This 


table should be viewed in connection with 
the latest data on electrified farms as 
published on page 87.) 








TaBLe XIII Unitrep States 





States Approximately 


States Approximately 


‘ East of 100° Meridian West of 100° Meridian 
Farms ME ice ea aeiais eo 572,516 216.279 
Kilowatt-hours sold ............. 481,688,000 1,210,710,000 
Revenue ht Seay ORE ae tee ee $26,832,000 $21,572,400 
Kilowatt-hours per farm ........ 872 5,673 
Average annual bill ............ $48.57 $100.98 
Revenue per kwhr .............. $0.0557 $0.0178 
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The Low Cost Air-Conditioned Home 


(Continued from page 73) 


dential section adjacent to the Kelvina- 
tor plant in Detroit. No two exteriors 
of the eleven homes were similar. 
Through a local real estate firm, the 
homes were readily sold for cash to 
normally prospective home buyers. No 
attempt was made to sell the homes to 
employees, since absolutely unbiased, 
actual operating results were desired. 

With the assistance of the families 
living in the homes, results on the oper- 
ation of the equipment were obtained 
which in every case substantiated esti- 
mates on operating costs. And the re- 
ports obtained from the families living 
in the homes in regard to their increased 
comfort and convenience were excep- 
tionally encouraging. In Kelvin Home 
there was every reason to believe that 
the answer to the residential air con- 
ditioning problem existed. It was an 
achievement which had rich possibilities, 
not only for the company itself, but for 
the residential air conditioning industry 
as a whole, for the building industry, 
for the manufacturers of building ma- 
terials, and for the utility companies 
throughout the country. 

Because Kelvin Home offered a con- 
crete manner in which to demonstrate 
the important part which electricity now 
plays in making better living possible 
for large numbers of American families, 
the utilities were naturally interested 
in the program. Kelvin Home strongly 
emphasized the importance of electricity, 
by utilizing it to make available the 
basic requirements of the modern home— 
equipment for food preservation and 
preparation, and year ‘round air con- 
ditioning. 

The home is attainable to the moder- 
ate income family from the standpoint 
of first cost, and it is entirely practicable 
from the standpoint of operating cost. 
It is significant to the public because it 
offers an entirely new mode of better 
living at a price which it can afford to 
pay. And it is equally significant to the 
utility because it means an appreciably 
increased amount of electrical energy 
consumption! Let us consider the home 
for a moment in the light of this state- 
ment. The average yearly electrical 
energy consumption by the average sized 
existing home is from 500 to 1000 kwhr. 
The average yearly electrical energy 
consumption of the standard six-room 


Kelvin Home is 3250 kwhr! In other 


words, such a house means to the utility 
three to five times greater home con- 
sumption of electricity, yet its year 
round cost of operation is no greater 
and in many cases less than that of most 
existing homes of comparable size! 

Of the 250 odd Kelvin Homes already 
built or now under construction in 22 
different states in the country, many 
are being sponsored by the public utili- 
ties. Some of those participating include 
Commonwealth Edison Company, Vir- 
ginia Public Service Company, Duke 
Power Company, Georgia Power Com- 
pany, Central Hudson Gas and Electric 
Company and others. 

Authentic data are now being received 
and compared on the operation of these 
homes in different geographical sections. 
Information regarding the operating 
costs of the various homes indicates that 
there will be a friendly comparison of 
the year round operating costs of Kel- 
vin Homes in all parts of the country 
with the less-than-$200-per-year results 
obtained in the vicinity of Detroit. 

From the broadest possible standpoint 
then, it seems as though these homes do 


Page 93 


definitely point the way to a new era 
of improved living for all America. It 
was as the herald of this new standard 
of better living that the Kelvin Home 
was formally presented to the American 
public at an impressive ceremony last 
October. In the presence of more than 
250 representative leaders in their re- 
spective fields from all parts of the 
nation, authorities on such subjects as 
public health, dietetics, sociology, 
finance, architecture and building inter- 
preted the significance of the develop- 
ment from their particular standpoints. 

For a thirty-day period following the 
formal presentation, one of the Kelvin 
Homes located on the outskirts of De- 
troit was kept open for public inspection. 
The open house was jointly sponsored 
by the Detroit Edison Company; the 
J. L. Hudson department store people, 
who had completely furnished the home; 
the Shelden Land Company, builders 
of the home, and Kelvinator. The home 
was sold on the first day that it was 
opened to the public. During the thirty- 
day inspection period, more than twenty- 
five thousand people visited it. It was 
a significant demonstration of the eager- 
ness of the American public for better 
living! 





Public Utility Fleet Operation Meeting 


REGIONAL meeting on_ public 

utility fleet operation will be held 

at the Hotel Belvedere, Baltimore, April 

15 and 16, under the auspices of Trans- 

mission and Maintenance activity of the 
Society of Automotive Engineers. 

The meeting is designed for the dis- 
cussion of problems in public utility fleet 
operation particularly and the several pa- 
pers scheduled are expected to bring out 
the most advanced thoughts in connec- 
tion with their respective scopes. 

The sessions are open to attendance 
by all who are interested and it is hoped 
that those who have interesting ideas in 
connection with the topics presented, will 
feel free to present them in the open dis- 
cussions. No registration fees or other 
charges will be made. 

The program includes the following: 


Tuurspay, APRIL 15 


Technical Session, 10 a. m. 

“Oil Filters in Public Utility Fleet Opera- 
tion” —Prof. J. I. Clower, Virginia Poly- 
technic Institute. 

Technical Session, 2 p. m. 
“Utility Trucks, Cabs, Bodies and Auxili- 


ary Power Tools’—T. C. Smith, Amer- 
ican Tel. & Tel. Co. 
“Utilities” Dinner, 6.30 p. m. 
*Tickets, $2.50 per plate 

“As the S.A.E. Advances”’—John A. C. 
Warner, Sec’y & Gen. Mgr., Society of 
Automotive Engineers. 

“How the S.A.E. Can Be Helpful to the 
Public Utility Operators”—J. G. Holtz- 
claw, Pres., Virginia Electric & Power 
Co., and vice-pres., Edison Electric In- 
stitute. 


FRIDAY, APRIL 16 


Technical Session, 10 a. m. 

“Executive Control of Public Utility Fleet 
Operations”—F. B. Flahive, Columbia 
Gas & Electric Co. 

“Single-Property Fleet Supervision”—W. 
R. Pollard, Georgia Power Co. 

“Safety” Luncheon, 12.30 p. m. 
Tickets, $1.00 per plate (no advance sales) 

“A Study of the Safe Driver”—J. W. Lord, 
Atlantic Refining Co. 

Technical Session, 2.30 p. m. 


Economy Symposium 


Ten minute presentations on five topics. 
5 p. m. 
Public Utility Fleet Supervisors’ Confer- 
ence. 
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POWER SALES ITEMS 








AIR CONDITIONING 

“Air Conditioning Survey . . . 1936.” Elec- 
trical Merchandising, January, 1937, p. 17. 
McGraw-Hill Publishing Co., Inc., Publish- 
ers, 330 West 42nd Street, New York City. 

80 Power companies reporting a total in- 
crease of 13.1 per cent in air conditioning 
horsepower installed on their lines for the 
nine-month period. 





_ “What of the Future in Air Condition- 
ing?” by W. L. Fleisher. Heating, Piping 
and Air Conditioning, January, 1937, p. 1. 
Keeney Publishing Company, Publishers, 6 
North Michigan Avenue, Chicago, IIl. 

Midsummer wet bulb temperature data. 

. . Summer temperatures in the United 
States. 





“Estimating the Potential Market for 
Commercial Air Conditioning,” by K. C. Por- 
ter and W. P. Rock. Heating, Piping and Air 
Conditioning, January, 1937, p. 8. Keeney 
Publishing Company, Publishers, 6 North 
Michigan Avenue, Chicago, IIl. 





“Heating, Piping and Air Conditioning’s 
Annual Air Conditioning Review.” Heating, 
Piping and Air Conditioning, January, 1937, 
p. 31. Keeney Publishing Company, Publish- 
ers, 6 North Michigan Avenue, Chicago, III. 

Number of air conditioning installations 
and connected horsepower for 1935, 1936 
and totals as of December 1, 1936. Esti- 
mated increases this year. Number of air 
conditioned railroad cars and types of sys- 
tems. 





“Air Conditioning in Industry. Paper 
Making, Printing, Lithographing and Plastic 
Manufacture.” Heating and Ventilating 
Magazine, February, 1937, p. 53. The Indus- 
trial Press, Publishers, 148 Lafayette Street, 
New York City. 





“Hospital Conditioning System Gives Wide 
Variety of Climatic Conditions.” Heating 
and Ventilating Magazine, February, 1937, 
p. 27. The Industrial Press, Publishers, 148 
Lafayette Street, New York City. 





CAPACITORS 

“Less Operating Difficulties, Bettered 
Power Factor,” by B. J. George, Kansas 
City Power and Light Company. Electrical 
World, January, 16, 1937, p. 40. McGraw- 
Hill Publishing Company, Inc., Publishers, 
330 West 42nd Street, New York City. 

Capacitor installation and new switch- 
board count for more in operating smooth- 
ness than do mere dollars saved in power 
bill. 
DIESEL ENGINES 

“1,829,820 HP—A New High in Diesel 
Production.” Diesel Power, January, 1937, 
p. 33. Diesel Publications, Inc., 192 Lexing- 
ton Avenue, New York City. 

Review of Diesel sales in 1936 and pre- 
diction of 4,000,000 HP in 1937. 





“A Diesel Engine Insures Against Power 
Stopping,” by G. W. Grow. Diesel Power, 
January, 1937, p. 36. Diesel Publications, 


Inc., Publishers, 192 Lexington Avenue, New 
York City. 

Sellers Manufacturing Company found 
that a Diesel was an economical way of in- 
suring service in a mill owning water power. 





“Diesel - Engine - Maintenance, Operating, 
and Outage Data,” by L. Schneitter. Mechan- 
ical Engineering, February, 1937, p. 83. 
American Society of Mechanical Engineers, 
Publishers, 29 West 39th Street, New York 
City. 





“The Automatic Diesel Plant—Is_ It 
Practical?” by F. B. Bailey. Power Plant En- 
gineering, February, 1937, p. 88. Technical 
Publishing Company, Publishers, 53 West 
Jackson Blvd., Chicago, Ill. 

Flexible and simplified Tecomatic control 
combined with high speed Diesel opens up 
new field. 


ELECTRIC FURNACES 

“New Alloy Extends Range of Electric 
Heat Application,” by H. E. Koch, Hevi 
Duty Electric Company, Milwaukee, Wis- 
consin. Electrical World, January 16, 1937, 
p. 32. McGraw-Hill Publishing Co., In-., 
Publishers, 330 West 42nd Street, New York 
City. 

Alloy of iron chromium and aluminum 
which raises the limit of resistance heating 
to the order of 2400° F. 





“Heat Treating Equipment at Consoli- 
dated Aircraft Corp.,” by C. F. Olmstead, 
Mahr Manufacturing Co., Minneapolis, 
Minn. Metal Progress, January, 1937, p. 53. 
American Society for Metals, Publishers, 
7016 Euclid Avenue, Cleveland, Ohio. 

Brief description of gas fired furnaces for 
heat treating and electriz furnace for tem- 
pering airplane parts. 





ELECTRIC HEATING 

“Wired Radio Controls Galvanizing Proc- 
ess,” by E. M. Brydon and A. M. Trogner. 
Electrical World, January 30, 1937, p. 42. 
McGraw-Hill Publishing Co., Inc., Publish- 
ers, 300 West 42nd Street, New York City. 

Application of radio control to achieve 
advantages of electric heat. 





INDUSTRIAL ELECTRIFICATION 
“Industrial Electrification.” Electrical 
World, January, 16, 1937, p. 66. McGraw- 
Hill Publishing Co., Inc., Publishers, 330 
West 42nd Street, New York City. 
Two items which contain ideas for power 
sales: 
Butt welding raises strip steel output. 
Split circuits reduce fuse ratings, blowing. 





‘Industrial Electrification.” Electrical 
World, January, 30, 1937, p. 68. McGraw- 
Hill Publishing Co., Inc., Publishers, 330 
West 42nd Street, New York City. 

Four items which contain ideas for power 
sales: 

Outdoor motors restore arid acres. 

Capacitor in mine yields 70% return. 

Tips on selecting service equipment. 

Gland serum produced at 40 below. 
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INVISIBLE RAYS 

“Industrial Uses of Invisible Rays,” by 
Gilbert E. Doan, Lehigh University, Bethle- 
hem, Pa. Metal Progress, January, 1937, 
p. 56. American Society for Steel Treating 
of Metals, Publishers, 7016 Euclid Ave., 
Cleveland, Ohio. 

Discussion of new uses of invisible radia- 
tion of infra-red, ultra violet, X-rays, Gam- 
ma-rays, etc. 


PUMPS 

“Pumps Remove Storm Water,” by C. C. 
Range, Michigan State Highway Depart- 
ment. Electrical World, January 30, 1937, 
p. 45. McGraw-Hiil Publishing Company, 
Inc., Publishers, 330 West 42nd Street, New 
York City. 

Electric pumps take care of flood water 
on depressed highways. 





STEEL MILLS 

“Steel Piant Power Characteristics.” Jron 
and Steel Engineer, January, 1937, p. 45. 
Association of Iron and Steel Engineers, 
Publishers, 1018 Empire Bldg., Pittsburgh, 
Pa. 

Analysis of power consumptions by de- 
partments. 





“Electric Motors Over 300 HP.” Iron 
and Steel Engineer, January, 1937, p. 56. 
Association of Iron and Steel Engineers, 
Publishers, 1018 Empire Bldg., Pittsburgh, 
Pa. 

List of motors applied to main roll drives 
in the iron and steel and allied industries 
during the year 1936. 





STRIP MILLS 

“Material Handling Facilities for Hot and 
Cold Strip Mills,” by F. M. Gillies, Inland 
Steel Company. Iron and Steel Engineer, 
January, 1937, p. 15. Association of Iron 
and Steel Engineers, Publishers, 1018 Em- 
pire Bldg., Pittsburgh, Pa. 

Paper and discussion on the various types 
of equipment and when they are to be used. 





TURBINES 


“Trends and Developments in Industrial 
Turbines,” by E. R. Kauffman. Combustion, 
January, 1937, p. 20. Combustion Publish- 
ing Company, Inc., Publishers, 200 Madison 
Avenue, New York City. 

Review of industrial turbine construction 
during the past few years. 





WELDING 

“An All-Welded Ship,” by F. G. Martin. 
Metal Progress, January, 1937, p. 69. Amer- 
ican Society for Steel Treating of Metals, 
Publishers, 7016 Euclid Ave., Cleveland, 
Ohio. . 

Short article on the building of the all- 
welded motor vessel, Franquelin. 





WIRING 

“Distribution of Factory Power Made 
Flexible,” by R. M. Wicks, Illinois Tool 
Works, Chicago, Ill. Electrical World, Jan- 
uary 30, 1937, p. 34. McGraw-Hill Publish- 
ing Co., Inc., Publishers, 330 West 42nd 
Street, New York City. 

Use of “Flex-A-Power” lines eliminates 
power distribution cabinets and changes can 
be made as easily as plugging in. 





NEW BOOKS 


ELEMENTS OF ELECTRICITY 

Elements of Electricity (Third Edition), 
W. H. Timbie, Professor. of Electrical Engi- 
neering and Industrial Practice, Massachu- 
setts Institute of Technology. John Wiley & 
Sons, Inc., 440 Fourth Avenue, New York 
City, 16 Chapters, 569 pages, 534 x 8%, 470 
figures. Price, $3.00 net. 

This book represents a complete révi- 
sion of the earlier work of the same 
title. The major changes are in the dis- 
cussion of electronics and vacuum tubes. 
The elementary principles of direct and 
alternating current generation, distribu- 
tion and utilization in lighting, power 
and communication are presented in a 
concise, readily understandable manner 
for which the author is noted. Unlike 
most books on this subject the emphasis 
is placed on practical application of the 
theories discussed and fundamentals are 
not confused with a mass of history and 
general theory. There are 17 chapters 
with the following headings: Ohm’s 
Law; Electrical Power and Energy; 
Concerning Wire; Measurement of Re- 
sistance; Magnets and Magnetism; The 
Magnetic Circuit ; The Generator; The 
operation of Direct-Current Generators ; 
Electric Motors; Batteries and Electro- 
chemical Action; Some More Difficult 
Problems; Inductance; Capacitance; Al- 
ternating Currents; Vacuum Tubes and 
Gaseous Conduction; The Electrostatic 
Circuit ; Appendix. 

Taken as a whole, this edition should 
be valuable to the non-college man as 
text and also to the college man as a 
reference for refreshing the fundamen- 


tals—A. B. M. 


ELEMENTS OF DIESEL 
ENGINEERING 

By Orville Adams. Norman W. Henley 
Publishing Co., 2 West 45th Street, New York 
City, 20 Chapters, 478 pages, 6 x 9, 332 il- 
lustrations. Price, $4.00. 

This book is a comprehensive digest 
of current information on the origin, 
design, operation and maintenance of 
Diesel and semi-Diesel engines. Espe- 
cially designed for the beginner and prac- 
tical mechanic, it is most valuable as a 
reference for details of design and the 
solution of operating problems. Empha- 
sis is placed on the practical operation 
and maintenance of Diesel engines rather 
than the economics of power production. 
Following each chapter is a section of 
questions and answers which brings out 
the high spots. With the exception of 
one short paragraph on “Determining 
the Feasibility of Diesel Power’ with 
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Denver, Colo. 


ciation, Kansas City, Mo. 


cago, Ill. 


Va. 


dena, Calif. 


Southeastern Electric Exchange, 
Springs, Va. 


CONVENTIONS AND MEETINGS 


MARCH 
American Society for Testing Materials, Chicago, III. 
Engineering and Accounting Divisions, Rocky Mountain Electrical Association, 


National Oil Burner and Air Conditioning Exposition, Philadelphia, Pa. 


Business Development Section, Northwest Electric Light and Power Association, 
Hotel Utah, Salt Lake City, Utah 


Fourth General Sales Conference, Edgewater Beach Hotel, Chicago, Ill. 
National Power Sales Conference, Edgewater Beach Hotel, Chicago, III. 


APRIL 
National Power Sales Conference, Edgewater Beach Hotel, Chicago, IIl. 
Engineering Conference and Rural Conference, Missouri Valley Electric Asso- 


Missouri Association of Public Utilities, Elms Hotel, Excelsior Springs, Mo. 
Chamber of Commerce of the U. S. A., Washington, D. C. 
Nebraska Electric Association, Annual Safety Conference, Lincoln, Neb. 


MAY 
Technical Committees, Edison Electric Institute, Edgewater Beach Hotel, Chi- 


American Foundrymen’s Association, Milwaukee, Wis. 

Institute of Radio Engineers, New York, N. Y. 

National Fire Protection Association, Chicago, III. 

Heating, Piping and Air Conditioning Association, Minneapolis, Minn. 
National Electrical Manufacturers Association, The Homestead, Hot Springs, 


Pacific Coast Electrical Association, annual convention, Hotel Huntington, Pasa- 


National Electrical Wholesalers Association, Hot Springs, Va. 
National Association of Purchasing Agents, Pittsburgh, Pa. 
annual convention, The 


Homestead, Hot 


JUNE 
EDISON ELECTRIC INSTITUTE, Palmer House, Chicago, III. 
American Home Economics Association, Kansas City, Mo. 
Canadian Electrical Association, Banff, Alberta, Can. 
American Society of Heating and Ventilating Engineers, Swampscott, Mass. 








which exception might be taken, the book 
gives the impression of a sincere attempt 
to present an unbiased treatment of a 
highly controversial subject. 

Chapters on the following subjects are 
included: Elements of Diesel Operation 
—Standard Definitions—Diesel Eff- 
ciency Factors; Fuel Injection Nozzles 
and Combustion Chambers; An Intro- 
duction to Principles of Fuel Injection 
Systems; A Detailed Exposition of Com- 
bustion Chambers, Injection Pumps and 
Spray Valves for Solid Injection En- 
gines; The Spark Ignition Injection 
Engine; Fuels for Diesel Engines; Pis- 
tons, Cylinders and Liners; Piston Rings 
for Diesel Engines; Major Bearings, 
Construction and Maintenance; Diesel 
Lubricating Oils; Air Intake and Ex- 
haust Systems ; Selection—Installation— 
Inspection; High Speed Diesel Develop- 
ment in Europe; Development of High 
Speed Engines for Trucks and Tractors; 
Development of High Speed Diesel En- 
gine Parts; Operation and Maintenance 
of Automotive Diesel Engines—Part I; 





Operation and Maintenance of Automo- 
tive Diesel Engines—Part II; Opera- 
tion and Maintenance of Automotive 
Diesel Engines—Part III; Field Main- 
tenance of Automotive Diesel Auxil- 
iaries and Accessories—Part I; Field 
Maintenance of Automotive Diesel 
Auxiliaries and Accessories—Part II.—- 


A. B. M. 


DIESEL ELECTRIC PLANTS 

By Edgar J. Kates. American Technical 
Society, Drexel Ave. at 58th St., Chicago, 
Ill., 12 Chapters, 181 pages, 99 illustrations. 
Price, $2.00. 

This work is essentially a discussion 
of equipment used in conjunction with 
Diesel engines. Includes chapters on AC 
and DC generators, voltage regulation, 
parallel operation, governors, automatic 
Diesel electric plants, electrical controls 
and alarms and installation and mainte- 
nance of generators and voltage regu- 
lators. 


(Other Reviews on page 70) 








